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Castiglioni, M, G. (see also :Barigozzi, C.) 

31:114 Developmental genetics of pseudotumors in De melanogaster,. 

323118 Cell melanization induced in larvae of D. melanogaster. uy 

323118 A new stock with lethal pseudotumors in De melanogaster. 


Chandley, {nn C. (see Bateman, Ase Je) habe. paar a ae ae ae 

Chovnick, es eerie pap 9 kp 
33:125 The use of e3g in ‘attached-X" experiments ae 

Cicak, Astrid (see Oster, I. I.) ¥ =o 

Coomes, Roger Ke. . font a 
332126 Apparent’ inverse lethality “in DDT-resistance testing. (with 

Bennett, Jack) ; . | 

Cooper, Ke We 7 
32:118 A probable heterochromatic deficiency in TARE the 

approximate location of bobbed, and the size of block Ae 

Cordeiro, A. Re. (see also Lewgoy, F.) 

313 174 Orcein with Janus Green B for better salivary-gland-chromosome 
staining. ~ 

Counce, Se Je : ; 
33:126 Micropyle structure in the eggs of several Peer species. — 
33127 Spermatozoa in Drosophila eggs.. ‘ 

Crow, Je F. (see Hiraizumi, Y.)- Wigs 

Crowell, Villa E. B. a ack 
31:115 Heterosexual activity and longevity. of, the teaesmats male. 

(with Herskowitz, I. H.) 
32:119 Experiment to determine percentage of Yarval-pupal death due. to . 
X-irradiation of P, males. 
Di Pasquale, A. (see also Barigozzi, C.) “a 
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Miller, De De (see also Ensign, Se) 
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Mitchell; ae: Peo a iel touare 
323170 A device for obtaining accurate ncadusenant in , Lange samples. 
Miyoshi, Y. 


312136 Physiological significance of yellow pigment. ° 
323139 A new strain of D. melanogaster resistant to Nacle 
39% 148 Effects: of some. sei metal ions on ‘the development of D, melano= 
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Herre, Es (see also Makino, S.) 
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Morita, T» 
31:137:- Purine ‘catabolism in De melanogaster. ; 
32:139 Purine contents and xanthine dehydrogenase in De me Lone asters 
33:148 Pigment in white-Locus allelese (with Tokuyama.y DG) 
Moriwaki, De 
312138 Reciprocal Pee on hetenasid an De ananassae. (with ee: Y.) 
Mourad, AeM.e (see also Dobzhansky, Th.) 
312138 . Frequency. of heterozygous inversions in natural opus Sits of 


De melanogaster and D. simulans. (with Mallah, G.eSe, and 
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Muller, Ho Je (see also Meyer, Helen Ue; Oster, L, Le yd 
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31:140 Transposition of balies uecuchronatin into a fully functional Y. 
oe ss (with Edmondson. M. ).- 
312141 Supressor action effective neeh a subgene deficiency of a normally 
phe duplicated locuse (with Oster, I.I.) 
31:144 Further improvements in the "Maxy" stock for detection of og 
locus mutations. (with Schalet, A.) 
323140 An androgenetic homozygous male. 
32:140 Pseudo: crossing over near centromeres of the third chromosomes 
aiglaia induced in late oocytes by X-rays. 
33:149 A simplified breeding system for noes sex-linked tethets in 
: successive generations, 
332149 An attached-X chromosome ees of catdemtilanite high aie a 
333150 Antimorphic behavior of Cataract 
Murray, Ce Le e 
312145 Studies of the effect of varying concentrations of salt on recom- 
bination in D. melanogaster. (with Lewis, H.) 
Nakajima, Y. (see reel Ds 
Narise, T. (see Sakai, ‘K.) * 
Nawa, S. (see also Taira, T.) 
312146 Nonenzymatic conversion of the yellow pigment found in D. melano~ 
gaster. (with Taira, Te, and Oshima, C.) = 
312146 Pterin dehydrogenase and its coenzyme in D- melanogaster. (with 
Taira, Te, and Oshine, C.-) 
32:141 Pterine oxidation in D. melanogaster. (with sain sd Tey and 
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Oksala, T. Ae : 

31:147 The mechanism of secondary nondis junction of X chromosomes BS 
autosomes es 

312149 Pairing pattern of the chromosomes in female meiosis in 
Drosophila and the "interchromosomal effect on crossing 
over.” 

Okubo, Se (see also Seki, Dg) 

31:150 A glucoside in D. melanogaster. 

32:142 Neacetylhydroxytyramine glucoside in Dem melanogaster. 
Oshima, Ce (see also Nawa, Se3 Taira, T. ) 

333152 Genetic variability in resistance to DDT and to dieldrin in 
wild-type strains of D. melanogaster. 

332152 Effects of induced lethals on viability in heterozygous con= 
dition. (with Kitagawa, Oo) 

Oster, I. I. (see also Muller, HJ.) 

31:150 Two unusual cases of white-variegatione gt ia 

32:143 Mortality of irradiated preimaginal stages of Drosophila. 
Cae Cicak, Astrid) 

323144 Further study of the mutants f£*% and ftth, (with Ehrlich, . 
Elizabeth, and Muller, Hed.) 

Paik, Y. Ke (see also Kim, KW.) ; 

31:151 Identification of a few uncertain species: of. Drosophila re=: 
ported in DIS~30. 

31:151 Seasonal changes in Drosophila populations in two adjacent 

areas in Korea. 

31:153 Local key to species of Drosophilidae collected so far in 
South Korea. (with Kim, KeW.) “ 

32:145 Genetic analyses of lethal mutations in Korean papulations of 
D. melanogaster. 

33:152 Further studies of lethal concentration in a Korean popula- 
tion of De melanosastere 

33:153 Nonrandom distribution of lethal genes in the second chromosome 
of D. melanogaster in natural populations. 

Palenzona, D. (see Iilani, KR. 
Pare, Je Pe 

31:154 Lethal and sterility analysis of two panei Aind of Pater 
gaster under reciprocal selection for high fecundity. (with 
Bell, . ASE 


- 


Pipkin, 5S. B. 
323170 Containers for exposing Drosophila larvae to cosmic rays at 
extreme altitude. 
332154 Time of development of sexual forms in D. melanogaster. 


Plaine, Henry Le 
312155 A sex-differential suppressor of erupt in-the Swedish2b strain, of 


De melanogaster. (with Fradkin, Cheng-lei ) 
312156. A high-mutating. system in the suedighsb: strain -of De “mel anogester. 


(with Fradkin, Cheng-Mei) aes sive 
a2: 14? The high mutating system ain the’ ‘Sueaashab as: strain of De eer 


- Mghanogasters, (with. Fred ny Phengelied ) rthisee doer tied ee 
Prevosti, e eT ; 


333154. Natural breeding site of De anbigua, Poing 
Prout, Timothy 

323148: A possible difference in genetic’ variance’ “between. wild and: 

laboratory populations. 

322170. A. rapid: method for measuring wing Lefigths. . 

332154. Correction for maternal influences in spapulatzon aaml ing. 
Ramel, Ce (see also Bonnier, G.) 

322150 Interchromosomal effects of inversions on the | segregation of, ve 


chromosomes in tease 3 a ote 
Rapaport, Sarah 
333182 An improved etherizing cup. r 


Rasmuson, Be. 

312150. Genetic analysis of .an isoxanthopterin-determining gene in De 

melanogaster. 

323150 The fatty acid content in D. melanopastere | (with Bjorimans. De) oi 
Rasmuson, Me 

312156 Unequal crossing over in the Bar yegion of D, melanogaster... 
Ray=Chaudhuri,: Se‘ Pe. 

333155 Mutagenic effect of quinhydrone on melanogaster and ananassaes 

(with Mukherjee, AeSe) 


Rendel,. Je Me. 

323151 Selection for scutellar bristle number. 
Ritterhoff, Rebecca A, (see Glass, B.) 
Rizki, Me Le Me 

315153 Genetics. of behaviore 

32 ei Ll “Effect of ligation on tumor Spader in the tu” strain. 

32:152 Feulgen whole-mount preparations of imaginal discs. 

323 t53' Telobiosis of normal and tumorous larvae of De melanogaster. 
Rohrborn, Ge 

33% 156. Mutation tests with. melamine and trimethylolmelamine. 

Ronen, Amiram 
31:157 Fluorescent. substances in eyes of the Plum phenotype. 
31:158 Variable success of crosses between D. melanogaster and D, 


* 


-. ,Simulans. . , 
Sakaguchi, B. (sée Nawa, Se) 
Sakai gules ; 


323153 Migrating sotivity | in “inbred lines derived from two wild popu= 
_. lations of D. melanogaster. (with Narise, Vay hts. tes ane 
Iyama, S.) 
Sandler, le 
32% 1? om additional case of apparent aberrant segregation of an attached 
KY chromosome. (with Sandler, Le) — 
en Le mee also Sandler, I.) 
31:158 Exchange in tandem compound ring X SERRA eRe 
Sang, Je He (see also King, ReCe) 
333 156 Nutritional requirements for normal odgenesis in De melanogaster. 
(with King, Ree) Win np inten Sy 
Sivhagen, Ruth a oe 
333158 A new method of studying frequency of induced genetical dahage and 
at the same. time the treated celi stages. ; ; 


Schalet, Abraham P. (see also Muller, H.Jd.) . 
31:159 A spontaneous inter-chromatid exchange ' Scitecedins the tiotch 
region. , 
Scharloo,’ We ; Bed A 
333159 Expression of mea at different rater ates Abie 9 yer 
Schlager, Ge maar 
322155: Fiuctuations’of pupation site in eneh aac ania etdenittentes 
Schnick, SeM. 
322156 Viability of ha tenoevedter and hononygotes for > 1(2) 55i. 
Seiger, Marvin Barr. 
32:156 Inbred stock of D _ nelanogaster. 
Seki, T. 
; ee Dihydroxyphenolic compounds in De nelanogaster. bec Cabos. ). 
is} Og. ~e ; 
313160 Delay in pupation of pupal: tala: 
31:161 Effects of crowding 6n the time of pot of some eves lethals. 
32:157 Pupal:léthals in. combination. -. - 
32:173 Styrofoam population: cages for the sila ender 
33:159 . Respiration curves’ ‘of some pupal lethals. 
Shapard, P. B. 
323171 An aneRpensiee device tor dispensing Drosophila medium. ves 
Shima, -Ta~: ao 
328 158 Drosophila peUlsae ton in the. veeinity:. of Lake Toya and hel 
suburbs of Iwamizawa City, Hokkaido.. ' 
33:160° Variation in triangular-black-spot patterns ‘of ‘the , tergite in: 


Ds Saami 
Shiomi, T. 


31:162 Lethal effect of In(1)-1(1, 4) ir Ds pars pe 
32:158 Changes of free ninhydrin-positive aeeaees in the: develope 
-- ment of D. melanogaster. 
Sironi, Ge Pe. (see Hoenigsberg, HF.) 
Slizynski, B. M. 
32:171 .Orcein.. (with Slizyriski, a ) 
Slizynski, H.«.(see Slizynski, ‘BeM.) 
Sobels, Fe He 
32:159 The effect of pretreatment with tee on radiosensitivity 
in nitrogen and oxygen. 
32:159 Lack of mutagenic effectiveness of two organic peroxides in 
Ds melanogaster. se ab 
333161 The induction of crossing over and Tete: daft tatiions by - eoiemal ae 
; hyde food in relation to stage spa epelgaier (with Bootsma; De 
and Tates, AeD.) 
Sokoloff, Ae 
32:171 Types of bristisa on the anterior margin of Desorhia pages 
conspicuous as a result of treatment. 
33:162 Studies of quantitative characters in De pscudoobscura. 
Sonbati, E. Me (see ear Ce) ESrt. 
Sondhi, Ke Ce : 
he 162 Tdantéfioation of the fourth SS group in D. sles 
Sissi, with element E. 
Southin, Je Le {see Carlson, Elof Ae) 
Spiess, E. Be. * a Ds oom tae 
312163 Effect of Taerieont M.on rate of development in Da_persimilis. 
Stalker, H. D. (see Wolfson, Me :. : 
Stevenson, Richard : 
333182 A new bai t-container for (ade wild Drosophila. . 
Strangio, Ve. Ae. -: ; 
31:163 Genic interaction in D, fetenoeaster. . 


Strickberger, Monroe We SILOM she pete) ow 
333183 An improved salivary deichnualises : Sicneeeiee waBomeee 
Sulerud, Re Le a 
33:165 An investigation of possible aids for separating males set De _ Set 
affinis subgroup species. : D “ho oh : 
Suzuki, D. T. 
33:166 Investigation of ‘the ruby locus for position panudaailstes (a in 
Da _melanogastere 
Taira, Te (see also Nawa, Sv) oF reidieoysieseiny c a5 
31:164 Pterin dehydrogenase in aye-cclor mutants of Ds nelanorasters. 
(with Nawa, Se, and Oshima, Cw). “4 
333167 A note on pigmentation in the eyee “(with Nava Se) x 
Takada, He (see also. Makinoy Se) ar t38 
31:164 Occurrence of a new species of the rele group in Holtkaido. ath 
Gwith- Okaday..T.) a2 
322161 An unrecorded species of the srt group. in Flokcleed Aka: i= 
32:161 On the ecological characteristics of D. ezaana (vinilis group). 
33:167 Migration of some Drosophila: in population tubes. ; 
33:168 Preliminary observations’ of the behavior -of Drosophilidae 
during the winter. (with Toyofuku, Ye) 


. ee 


Takaya, He. = 
33:169 A new hereditary character of ae compound al in De nslanpgesten 
(with Kaji, Se, and Inouye, I.) 
Tamura, Se (see also Kuroda, Ye) ~.: 
32:161 Resistance to parathion during’ the developmental sini of De 
melanogaster. 
Tantauy, Ae Oc (see also Dobzhansky, Ths; Mourad, A. Me) 
31:164 Crosses between parents of different body size, selected from yl 
o -random inbred lines of D.: melanogaster... 
31:165 Limits of selection with sib matings in De net fudeoeter, 
31:166 Genetic resistance to heat in natural populations of De melano= - 
gaster and De simulans. (with Mallah, G.S.) 
33:170 Effects ‘of size on ee ee longevity, ‘and viability in 


populations of D. pseudoobscura. (with Vetukhiv, M.) . 
Tates, Ae De (see Sobels, Ee He) lag tt 
Thoday, Je Me’: -:: 


31:167 Effects of stabilizing on disruptive Lacokes 
Tokuyama, T. (see.Morita, -T.) - 
Tondo, Ce. Ve (see Lewgoy, Fe) 
Toyofuku, Y. (See also Takada, H.) wy" 
31:168 Further observations on Satan polymorphi.sn in natural — 
populations of Drosophila in Hokkaido. . 

323162 Salivary-gland chromosomes of D. lacertosa. ‘ 
332171 Salivary-gland chromosomes. of Be SHOaREs seid Bo eorrs 
Tsukamoto, M. 

313168 Cross. resistance, to repeal tenerer re wh Wa 8 Py ielanogaster, 
322162 DDT metabolism in D. melanogaster. . 
33:172 A new metabolic Ranney of sage in | Drosophila. 
Ulrich, Hans: +: 
31:168 The influence of oxygen on oe lethal ait Sore of atiee on netete 
and cytoplasm of uncleaved Drosophila.eggs. ’ 
bo ae Relation between dosage and mutation frequency investigated oy 
; X-raying. Drosophila .zygotess: (with Bassand, De) © | 
Sas 173 Effect of anoxia on the frequency of mutations induced by 
Xerays in Proseptela fa (with Wurgler, Fe) 
Ursprung, H. 
332174 wa of Pi cye-color hens bronsy (oy 1-6 9). Faby 
DIS-32 )e ‘ val 


Van Valen, Leigh 
32:162 Interspecific competition between D. melanogaster and D. 
willistoni. 
32:172 Refrigerator boxes as population cages. 
Vetukhiv, M. (see Tantawy, Ae 0.) 
Waddington, C. He 
322163 Genetic assimilation of adaptation to saline media. 
Walen, Kirsten H. 
31:169 Unexpected mosaicism for y with four doses of y*. 
Walliser, V. (see Jacobs, MeE.) 
Williamson, De Le 
31:169 Incidence of COs sensitivity in several Drosophila species. 
Winge, He (see Lewgoy, F.) 
Wolfsberg, Marilyn F. 
32:163 A note on the egg-laying behavior of mated De. busckii. 
32:164 The effect of ovarian growth on P 2 distribution in adult 
D. pseudoobscurae 
Wolfson, M. 
31:170 A serious parasite of laboratory Drosophila. (with Stalker, 
H.De, and Carson, Hele) 
Wurgler, Fe (see Ulrich, Hans.) 
Yamada, Ye 
32:164 Polygenic mutation, induced by X-rays, in quantitative char- 
acters in D. melanogaster. (with Kitagawa, 0.) 
32:173 A simple technique for identifying sex at the pupal stage. 
Zimmering, S. 
332175 ST EsCHCe of the normal allele of su~f in the BS segment of 
scVeYeBY, 
Zurcher, C. (see Burla, H.) 
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RESEARCH NOTES 


Annan, Murvel E, Effects of Virgin D, melanogaster (Oregon-R) 
dehydration on Asray-induced females, 24 to 43 hours old, were 
damage to Drosophila females. placed either in a ne aes chamber 


or in a moist chamber, After 8 hours 
of this treatment, they were exposed to 5000, 2500, or O roentrens of X-rays, 
Immediately after exposure, each female was placed in an individual container 
with two males, Every day following treatment (for 10 days), two individual 
females from each of the six treatment groups (2 degrees of dehydration and 
3 degrees of irradiation) were selected randomly to be sacrificed for 
ovarian examinations, The ovaries were examined for quantitative enumerae 
tions of stazes 5 and 10 of odgenesis (after King g, et al., GROWTH, 1956) for 
10 days following treatment, 


The data are too few to permit drawing genera conclusions on the 
effects of Xerays on frequencies of stages of oogenesis, In none of the 
data were there any significant deviations due to the dehydration treatment, 
Herskowitz (DIS, 1956) found that dehydration increased X-ray-induced egg 
mortality, Although the deviations due to dehydration in ovr results were 
not statisticaliv significant, the mean values were in the opposite 
direction; that is, dehydration tended to decrease egg mortality, This 
failure to duplicate Herskowitz's results mey have been due to our use of 
e. different degree of Cehydration or different-eged females, Further work 
is under way to find possible effects of degree of dehydration on X-ray- 
induced demage to D, melanogaster enales, 


—— ee 


(This research was supported by J.S.P.H.S, grant RG-4626,) 


Aslaksen, Erik, Pleiotropic The mutant red used in this experiment 
pattern of the mutant red was received from I, Oster, and the 
(red Malpighian tubules) in investigations were carried out 

D, melanogaster. together with E, Hadorn in Zurich. We 


found that the red eye pigment and the 
content of Be ee eee he are decreased in this mutant compared to what is 
found in the wild type. This is compensated for by an increase of other 
pterines, The rec pigment in the Malpighian tubules is found to be an 
ommochrome, but is not the same as that found in the eyes, In experiments 
on transplantation of eye discs, the mutant red exhibits autonomous 
development with respect to the amount of red pigment, 


Auerbach, C, The production In view of the personal factor involved 
of visible mutations by in the scoring of visible mutations, 

chloroethyl methane sulphonate it seems important to obtain independent 
(CB 1506). information of the claim that some 


alkylating agents produce very high 
frequencies of visiple mutations, many of which have not occured previously, 
In Muller-5 experiments by the Fahmys, CB 1506 produced an over-all ratio 
of 4 visible to 10 lethal recessives, and in later broods from sensitive 
spermatogonia this ratio increased to near unity. In the experiments to be 
presented here, l- to 3-day-old OrK males were injected with a 1072 M 
solution of CB 1506, They were then mated to a succession of virgin females 
at intervals of 3-4 days, In broods d (days 11-14) and e e (15-18), half the 
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males were mated to 3 M-5 females each and half to 3 XX= females each; males 
which had been given one type of female in d were given the other type in 6, 
The sons by XX= females were carefully examined by myself at 10x magnifica 
tion, and all deviants were progeny tested, The Fo vials of the Muller-5 
tests were examined without etherization through a binocular, This was 

done by a laboratory assistant, who was told to look carefully for visibles, 
She was chosen for the job because she has had over 10 years' experience with 
flies, uses a higher magnification for scoring lethals than is customary 

in our laboratory, is unusually observant and as a rule detects more 
visibles in M-5 tests than I do, A suwmary of the results is tabulated, 

The figures in brackets refer to males which for some reason or other could 
not be progeny tested, The column "Exp, 1" states the number of lethals 
which, on the basis of the parallel M-5 test, would be expected in a progeny 
of the size sampled, 


2? M-5 99 XX= 
Brood ae a ee % Vis. 4% Exp, l Vis. % Vis. 
d 38621 2 0,5 864 47 6 (8) a? £56} 
e S70! 2 50 2 0,5 878 > 116 PIAS ) 3,2 (3.4) 


a no a a re a ee ee 


In the Muller-5 tests the ratio of visibles to lethals was about 1 : 17, 
that is, within the range found in X-ray experiments in which similar 
scoring methods were used, inciuding experiments carried out by us. It is 
very much below the 4 : 10 ratio found by the Fahmys, In the XX= tests 

the percentage of visibles was higher, presumably for two reasons, (1) Even 
very slight abnormalities could be detected, (2) Many of the detected 
mutants had poor or very poor penetrance in progeny tests, and these would 
have excaped notice in M-5 tests, In »rood e, only 10 of the tested mutants 
were fully penetrant, and if these alone are used the percentage of visibles 
drops to l,l, My results, therefore, do not confirm the finding by Fahny 
and Fahmy, his does not, of course, invalidate their observations; but 

it shows that definition of what constitutes a visible mutation, methods 

of scoring, and powers of observation differ considerably between laboratories 
and workers, Judged by my results in Xeray tests, my standards are roughly 
Similar to those used by the earlier X-ray workers, That the Fahmys used 
higher standards is shown by the fact that in X-ray experiments by the 
Muller-5 method, in which the Fo cultures were “scored under a low-power 
binocular without etherization rather early after emergence," they found 

the same ratio of 2 visibles to 10 lethals which Spencer and Stern obtained 
in experiments in which every culture wes etherized and exemined under the 
binocular, Incidentally, it will be of interest to see the detailed data on 
which the Fahmys base their conclusion that the ratio of 2 visibles : 10 
lethals in their X-ray experiments differs significantly from the over-all 
ratio of 3 visibles : 10 lethals in experiments with phenyl alanine mustard, 
According to tne table published in DIS#28, this latter ratio fluctuates 
between 1,8 : 10 and 3,3 : 10, when series containing less than 400 tested 
chromosomes are excluced, An edditional source of discrenancy between the 
findings of the Fahmys and myself may be that 1 counted visibles which 
occurred in clusters @s so many single imtations, because obviously in these 
broods the nonmutated germ cells may also have occurred in clusters, The 
Fahmys, on the other hand, counted each cluster as a single inutation and 
corrected the frequency of lethals “on the basis of the freauencies of 
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identical visibles in each brood." If this correction was done on the basis 
of the largest observed cluster it must have resulted in an underestimate 

of the lethal frequency, Moreover, lethals, many of which are subject to 
germinal selection, might be expected to form smaller clusters than visible 
viable mutations, 


The nature of the visible mutations which occurred in the experiment 
with CB 1506 was not striking, There were alleles of fu, f and w, and in 
addition a number of unidentified mutations to rough eyes, smaller body size, 
and spread or drooping or incised wings. The one striking fact was that 
two mutations occurred repeatedly in the progeny of different males. One 
was a satsumaelike allele of w, which occurred twice, According to an 
analysis, kindly carried out by Dr. M. M, Green, the two mutants are 
indistinguishable phenotypically and in their interactions with "zeste" 
and with the enhancer of w°; they are thus probably identical, The other ° 
case was that of a mutation to rotated abdomen (not yet located accurately), 
which occurred twice independently in the experiment described above, a 
third time in enother experiment with CB 1506, carried out on a different 
strain of males, and a fourth time in a recent experiment with. mustard gas, 
These recurrences point to the possibility that some mutational steps occur 
more readily then others under the influence of CB 1506 and, possibly, of 
other mutagens with chloroethyl groups, 


Auerbach, C,, end Fahmy and Fahmy found that injection 
Sonbati, 5, M, The of CB 1506 into adult males produces 
brood pattern of very low mutation frequencies in 
mutations after early broods and very high ones in late 
treatment with breods, Possible causes of this 
chloroethyl methane unusuel brood pattern are slow action 
sulphonate (CB 1506), of the chemical, long mutational delay, 


dependence of the mutagenic action on 
cell division or on rate or type of metabolism, These possibilities have 
been explored in a number of preliminary experiments, (1) Treated 
spermatozoa were stored in males or inseminated females, and mutation rates 
were scored (a) in progeny obtained during the first days after treatment, 
(b) in progeny from stored spermatozoa, (c) in progeny from males which 
had been kept with females for the periods of storing used in group Chis 
Mutation rates in (b) were intermediate between those in (a) and (c). Slow 
mutagenic action and/or mutational delay are thus only contributory causes - 
of the brood pattern, With periods of storing exceeding 12 days, mutation 
frequencies dropped again, preswnably because of selection against males 
or spermatozoa which had absorbed more than the average amount of mutagen, 
Possibly the slight drop in mutation frequency which the Fahmys obtained 
in the fourth brood may have a related origin, for with their slow-~breeding 
method (1 2? per o every 3 days) some storing of treated germ cells would 
appear unavoidable, (2) Twnature inseminated females were injected, and 
progeny was collected (a) during the first 4 days, (b) from females which 
previously had been kept on suger-agar for 1 or 2 weeks, Mutation 
frequencies in the female germ cells were the same in all series (about Tie 
Thus oogonia respond immediately to the treatment, and there is no 
noticeable delay in the occurrence of the mutations. (3) Immature virgin 
females were injected and kept on sugar-agar or maizemeal-molasses food for 
various periods of time before mating and production of progeny, As in the 
previous experiment, storing on sugar-agar had no influence on mutation 
frequency. Storing on food resulted in an increase in mutation frequency 
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which after 2 weeks reached statistical significance, Thus, active metabolism 
seems to favor the mutagenic action of CB 1506, When successive broods were 
produced from the treated females, mutation frequencies tended to drop, 
sometimes drastically. It has not yet been decided whether this was due to 
lower mutation frequencies in young oogonia or to selection against more 
heavily affected cells, (4) If active metabolism should, indeed, promote 
the action of CB 1506, one would expect high mutation rates from the germ 
cells in well-fed larvae. This expectation was borne out in a number of 
small-scale tests, The most effective treatment so far consisted in 

keeping 72-hour-old larvae for 24 hours on food containing 1072 M of CB 1506, 
223 X chromosomesfrom treated males carried 80 lethals, and 613 X chromosomes 
from females carried 117 lethals, 


ene SOLE C., Castiglioni, A new spontaneous stock carrying 

M. C., and Di Pasquale, A, pseudotumors (courtesy of Dr, EH, 
Genetical “analysis of a new Goldschmidt, Jerusalem) has been 
tumorous stock, melanotic e submitted to the same investigation 
144 in D,. melanogaster, as several other stocks in this 


laboratory, It proved to nave its 
main group of genes controlling the production of pseudotumors on the 
second pair of chromosomes, although the first and third pair interact in 
raising the incidence, The stock, if selected for and against tumor 
manifestation, shows a strong homeostasis, High-incidence lines give only 
a small number of offspring, so that selection after 6 generations becomes 
difficult, 


Bertram, Cl., Hohne, Ge, The following data are the result of 
and Kunkel, H. A, Induction new comparative investigations with 
of sexelinked recessive lethals 200“kV X-rays and fast electrons of 
in D, melanogaster by high- a 15-MeV betatron (Fa, Siemens-= 
energy electrons and conven- Reiniger), .Adult males of D, melan- 
tional X-rays, ogester (Berlin normal inbred), 3=4 


days old, were irradiated and BA 
hours later mated to Muller-5 virgin females for three days. The results 
shown in the table demonstrate that the rates of mutation are nearly the 
same after irradiation with equal doses of X-rays or of fast electrons, 
The mean lethal mutation rate per 1000 rep is 2,47 + 0,24% for X-rays and 
2.02 + 0,28 for fast electrons, Under the described circumstances the 
relative biological efficiency of the high-energy electrons is within the 
range of the statistical error, 


Dose in No, chromosomes NO». .OF Per cent 
__rep ee eee jethals mutation 
200 kV 4.000 2934 293 Oyo 
Xerays 2.000 1373 66 4,8 
15 MeV 4000 2289 219 i Bee 
electrons 2000 1019 57 5.6 
Binder, R. G, Observation A population study was made of the 
on the mite Histiostoma Drosophila food mite, H, laboratorium, 
laboratorium in Drosophila from November 1954 to June 50, 1955, 
cultures, Population growth curves were recorded 


under conditions of light (sun or 
artificial), dark, heat (up to 105° F), cold (400-450 F), dryness (74%=36% 
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normal food weight), and moistness (water added to 400% normal food weight), 
tested singly or in combinations in 150 cultures, Observations were made 
with (a) reused Drosophila cormieal-a;ar medium previously infested with 
mites, and (b) fresh mediun inoculated with bacteria cultured from previous 
mite-infested food plus a few roccal-sterilized mites, The results were 

as follows: 


(2) )an Théamite population curve wesan -~shaped under normal viability 
conditions, The early plateau. may indicate the bacterial incubation period 
(2-6 deys after start of culture). The hunps may indicate relationships 
between mite-hatching potential and aveilable-food potential, (2) Mite 
populations were generally found to thrive in the presence of healthy 
living becteria, especially when autolysis occurred, Meany bacterial species 
WonteriGited to the mite culture, (3) Population was found highest with 
alternating periods of light and derk at room temperature. Cold (40°-45° F) 
and particularly warm (near 100° F) cultures were almost inviable, though 
eggs could last for months, (4) The major limiting factors were available 
food and living space (cultures were in test-tubes with 1 ¢ or 9.5 g of 
food), with the accuzulation of waste a probable secondary factor, (5) Rise 
in pH was generally associated a population rise, vH 5,8-9 was associated 
with heavy population and escaping hypopi--which, under pressure of numbers 
might even bore out of wexed-in cotton plugs, 


It was found that H, laboratorium can live on peptone food products, 
including beef-extract; “but Drosophile cultures are especially favorable 
because tne fly serves as a transport host, A mechanism sensitive to the 
shadows of passing objects causes the mite hypopus (the 6th of 7 epimorphic 
stages) to spring up and attach to passing objects with its ventral suckers, 
This can be demonstrated by passing a small brush above a bottle cap infested 
with hypopi. 


These observations were made while the author was a graduate student 
in the Department of Biology, Purdue University. (Present eddress: 189 
Staples Street, Farmingdale, New York, ) 


Bonnier, G, [Effects of From a common wild-type stock which 
Selection pressure on was made cosisogzenic and homozygous 
irradiated populations ror chromosomes 1, 2, and 3, different 
of D, melanogaster, populations were started, All 

seh LSebi ES populations are kept in an incubator 
room at 25° C, In each of the populations the larvae are bred in vials 


(see below), After eclosion the adults are transferred to population © 
cages, and thereafter all flies are given an acute X-ray dose of 1500 r, 


In two of the populations, named P 25 and P 200, the females then oviposit 
on blackened food in Petri dishes, This a ere takes place from 

5 pom, to 9 a.m, the next morning, and, after 28 more hours, freshly 
hatched larvae are collected and put into 90 x 25 mm vials, with ordinary 


ornmealeagar food, The amount of food is not weighed, as we think that 
differences necessarily must cancel each other, Twenty-five larvae are 
put into each of the vials of papulation P 25; and 200 larvae into the 
vials of P 200, Between 5090 and 6000 larvae are collected and 
transferred to the vials in this way. In order to get that many larvae 
it is often necessary to make the same kind of collection for two or 
even three devs in succession, When the adults emerge in the vials 
the same Praaesure is repeated for the next generation, In this way 
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every generation has a length of exactly 5 weeks, Two other populations, 

bb 25 and bb 200, are handled in the same was as P 25 and P 200, respectively, 
except for the way in which the oviposition takes place. In order to have 

a guarantee that no single female will produce too large a number of 
offspring, the egglaying is done in vials. Five females, together with 

males, are put into each vial, which contains a spoon with blackened food; 

no more than 25 larvae are collected from any one of these vials. From 
population P Z00 a new population P 400, with 400 larvae per vial, has 
recently been started, 


These experiments have now been going for about one year, Different 
kinds of tests have been made, We expect that the first group of results 
will be available in the middle of 1958, , 


Bonnier, G., Ramel, C., Strains of five w alleles, namely, 

and Jonsson, Ulla B. wt, w°°, w3, wt, w, were made co- 
Relative growth rates of .- isogenic and homozygous for chromo-~ 
larvae homozygous and somes 2 and 3 and for a part: of chromo- 
heterozygous for alleles some 1 extending from a point 

of the w locus, between the loci of w and ec to a 


point to the right of the locus of f, 
Freshly hatched larvae were transferred to vials, 200 to each vial, Ina 
first experiment, in which the growth rates of larvae of the pure strains 
were compared, each vial got 100 larvae from one of the strains and 100 
from another strain. On the average &3 per cent of the larvae reached 
eclosion in a prectically 1:1 proportion between the two competing types. 
However, at the time when only about 25 per cent of the larvae had reached 
eclosion, great differences were found between the two competing types, 
For one thing, it was found that w°° grew at a slower rate when competing with 
wt than when competing with w®, and w® grew at a slower rate when competing 
with wt or w°° than when competing with wt or w, In a second experiment, 
comparisons along the same lines were made between the growth rates of 
homozygous and heterozypous wild-type females (which were identified by 
progeny tests with regard to their genotypic constitution), It was found 
that in competition between homozygotes w/t and any of the heterozygotes, 
wtfaco, w/w, wt/wt, wtAv, the homozygotes grew faster than the heterozygotes, 
New experiments are in progress, 


Brown, Wn, P,, and Three randomly chosen wild-type isogenic 
Bell, A. EB. Analysis. lines, which had been isolated froma 
‘of developmental time closed population that exhibited a 
involving three isogenic plateau for fecundity after 47 

lines of D. melanogaster, generations of selection (Brown end 


Bell, DIS-29), were carried for 25 
generations by sib mating without artificial selection, Subsequently, a 
new isogenic line was derived from each of the three lines, thus giving 
six lines which were utilized in the analysis reported here, Crosses 
between the lines were made in all possible combinations, including pure 
lines and reciprocals, and a 24-hour egg deposit was collected from each, 
All progeny from each cross were observed and classified for sex, and the 
time of emergence was recorded, The time of emergence was broken down into 
10 periods of 12 hours each (midnight to noon, and noon to midnight), 
making an emergence duration of 120 hours, A mean emergence time was 
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obtained for each sex and cross, and a constant of 240 hours representing 
the time between oviposition and the emergence of the first fly was added 
to the average emergence time to obtain the average developmental time, 

An analysis of variance revealed a highly significant difference in average 
developmental time between the sexes, with 288 hours for females and 294 
hours for males, A highly significant difference was also found between 
crosses, When the crosses were summarized according to source of the 
parents, the following relationships were obtained, 


Type of crosses according Average developmental 
to source of parents time in hours 


he one -OFLiinied Toe ore ir. AOCERs) clfe al cetts Ueve Seu, 
2. Between original and derived lines, 

excluding each original and its 

ores tinier 6 Os. ee Fae. Bo as kt mE 
S. Between each criginel and its 

Peierre tastes ON. telnet ietteiesl s.0 3.8 6-6 = 6 neue 
Saveur ite ser Damen yaa NO RA Ge Siier-s «5 + ss 0 0 eed 
Dy SEMONEReOTM VEUMEEnens 06) 4-ts.) eile: of) lite Sol Ise meee 
6. Pure derived lines Kile TM ct-6 ie Tel tsilatts adds nopegaee 


Since the original lines were carried for 25 generations without selection, 
mutations no doubt occurred within each which made them no longer isogenic, 
Assuming that earlier emergence is an indication of vigor or heterotic 
effects and that in general the degree of prabable heterozygosity decreases 
as one goes down the table, the summary suggests that vigor in terms of 
developmental time is directly related to the degree of heterozygosity, 

A more detailed analysis of these date -is under way. 


Burdette, #. J, Interaction avidence that germinal mutants control 
Detween tumor genes in cancer susceptibility is well estab- 
Drosophila and genoid for lished, but examples of tumors associated 
CO. sensitivity. with viruses are increasing in number, 


As part of an investigation into the 
relations between the two, chromosomes bearing tumor genes were introduced 
into cytoplasm containing the genoid, Tr, for 009 sensitivity. The first 
table demonstrates a uniform distribution of the agent in individuals with 
and without tumors in the experimental group, The second shows a decrease 
in incidence of tumors in comparisonwith control cultures, The genoid 
apparently alters tumor incidence in the presence of susceptibility genes, 
although it neither incites tumors alone nor induces heritable changes at 
these loci, 


COp Sensitivity tu vg bw 


a a ee 


wee eee eR ee 
A A A ER NE | REY RE AR RR mI a 


———- —————— 


Males Females Total 
Sensi Tocal % Sensi Total % Sensi Total % 
wine . doen" nag 100 2 801.8" 80s" 100° 1696. *r703"* 100 


Without tu 117 LAg 98 201 202 LOO 318 bel 99 
Total Oe 1018 99 1002 1006 99 2014 2024 ag 


Le ee ee er | ere a ee 
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ffect of Genoid on tu vg bw Tumor Incidence 


me eee: 


ee eee 


ts haa. Females Total 
tu. Total % tu Total %. tu Total % 


et ER Gs RY ne 


COp Genoid 1555 1753 89 1466 1803 81 3022 3556 85 


Control 604 608 99 546 546 100 1150 1154 100 


(Aided by a grant from the National: Cancer Institute, ) 


Burie, HH. , and Zurcher, In females of a wild strain from Uganda, 
C. Color polymorphism obtained through the courtesy of Dr. 
in D, melanogaster, Dobzhansky, the dark marginal bands of 


the. abdominal tergites ere broadened 

and the licht anterior parts of the tergites are shadowed, a condition 

uncommon in the species, but similar to that in. dark Sinahek of D, kixkavai, 
Densimetric determination of the darkness of selected parts of he tergites 
gave no overlapping between the two color ees The trait appears to 

show simple monohybrid inheritance with incomplete dominance, the heterozygotes 
showing intermediate darkening of the tergites, Dark homogygotes have 

reduced viability in comparison with light and intermediate phenotypes, 


Castiglioni, M. C. A developmental study of pseudotunors 
Developmental genetics in D, melanogaster has been carried 
of pseudotumors in on in close collaboration with the 
D, melanogaster, formal investigations of Barigozzi 


ie 


and Di Pasquale, (see DIS=-28,-29,-30), 
It has been possible to show that the presence of a polygenic tu sy atc is 
not sufficient to explain the developmental behavior of the character; thus 
it is necessary to postulate the existence of another polygenic system, 
modifying or conditioning the action exerted by the tu genes. More than 

20 different genotypes have been studied, and it has been concluded that 

the presence of melanotic masses is the result of at least two independent 
mechanisms: (1) A more or less apparent disruption of the first pair of 
lymph glands during the third instar, with the consequence thet a large 
number of cells-previously contained in the gland-swim freely in the hemolymph, 
One kind of these cells, especially, tends to congregate in clumps. (2) 
Melanization of the clumps, and finally, disappearance of any cellular 
structure, These two mechanisms combine in the following way: 


Disrupted Preserved 
_ Gland _ _ gland 
a b 


WALWOL Oo Aare.a waa. ele ce ang ane ability to melanize 


Cc d 
NO TUMLOrS eseeee MO tUMOrFS weseeee inability to melanize 
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Condition ,a occurs in all twmorous individuals in every genotype, 
Condition b is typical in the tumorless individuals of low-incidence stocks, 
Condition ¢ occurs in some stocks without tumors (ese, +f +/+ Sb Mé/H) and 
in those cases where tu genes have been replaced by their alleles through 
recombination, Condition d_ occurs in some wild stocks (Varese) as well as 
in heterozygotes of this type: Varese/tu stock, These observations have 
been made with three techniques: (a) examination of the whole gland, (b) 
examination of a serios of microtome sections, (c) counts of the hemolymph 
cells smeared and stained with May-Grunwald Giemsa, The results obtained 
by these techniques have always been in good agreement, The polygenic system 
controlling the disruption or the preservation of the lymph gland during 
development works epistatically upon the tu system. 


Crowell, Ville E. B., Although it has been frequently noted 
and Herskowitz, I, H, in the literature that unmated females 
Heterosexual activity live longer than mated ones, the effect 
and longevity of the of mating on the longevity of meles has 
Drosophila male, not been sufficiently studied... Loeb 


and Northrup (1917) found that at 30° C 
"isolated males lived a little longer then males when mixed with females," 
the noncelibate males living only 83,5% as long as celibate ones, To prevent 
isolation from being a possible factor, the effect of heterosexual activity 
of males on their longevity was studied as follows, 


Oregon=R males less than one day old were collected and placed, one per 
vial, in vials containing standard yeasted food medium, In class I (110 
flies), one virgin of a type easily distinguished from the wild type was 
also placed in each viel. in class II (114 flies), one Basc male fly was 
added to each vial. Every day for the first 11 days and every other day 
thereafter the flies were transferred to fresh vials, In class I the male 
was separated at each transfer, without etherizing, from the old female and 
put into @ vial with a fresh virgin. ~In class II a simple transfer was 
made to a fresh vial with a fresh Basc male added if the old one was dead, 
The used vials of class I were kept for a few days to check on whether mating 
had taken place (by the presence of larvae), The experiment was carried out 
in an eir-conditioned laboratory with temperature at about 249250 C, 


The mean lengths of life’ for the classes of flies were: I (mated flies), 
51,0 days; II (ummated flies), 56,8 days. The percentage of fertile matings 
decreased gradually for the first seven weeks, after which it declined 
rapidly. After 58 deys only one fly produced offspring. The averages 
indicate that under these conditions the mated males lived about 90% as long 
as the unuated males, However, at the end of two months, 23,6% of the mated 
flies were alive as ageinst 20,2% of the umnuted flies. Thus, although the 
mated males died off earlier than the unnated ones during the first two 
months, toward the end of the experiment the mortality of the unmated males 
may have become greater then that of the mated ones, This has been indicated 
more strongly in two other comparable experiments in this laboratory. 


(The work was supported by & grant to Dr. H, d. Muller and associates 
from the Atomic Energy Commission, Contract AT(11-1)-195.) 
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Di. Pasquale, A. From tumorous stocks of D, melano aster 
Reappearance of (tu AZ and tu B3, sce DIS-28, -29, -30) 
pseudotumors in isogenic recombinants for the second 
tumorless isogenic ‘i chromosome were obtained, without 
recombinants, tumors. Note that the involved genes 


- (tu) are located mainly on the second 
chromosome, The aim of making recombinants isogenic was to be able to keep 

them for further studies, After an interval of about 36 generations, 
pseudotumors began to reappear, From each stock 5 individuals were isolated, 

and the descendants again made isogenic, using a Cy L/Pm stock, which suppressed 
crossing over very well (0, 5% between arms, no crossovers for che tu region, 
located at the right end, out of 882 individuals; the marked chromosome was 

cn c px), The new isogenic lines showed pseudotimors, whose frequency 

increased in the following generations, The reappearance of pseudotumors, 

as well as their increase in isogenic lines, are phenomena difficult to 
interpret. Excluding incomplete suppression of crossing over (because of 

the stock used), two possible explanations remain: (1) a cytoplasmic agent, 
acting like an infecting Renter a: (2) high frequency of mutation of the tu 
genes, At present, there are no reasons to prefer one of the two possibilities, 


Dobzhansky, Th., Mallah, G. S., A survey collection of Drosophila fauna 
Tantawy, A. 0., and Mourad, A. M. in different localities in Egypt was 
Collection of San Tbe made detween July 1956 and October 

in Egypt. 1957, mainly during the summer months, 


A few species, differing in their 
relative frequencies were captured, These were D. melanogaster, D. simulans, 
D. buzzati (repleta group), and D. busckii; the Tast species was very rare, 
Collections were made by means of fermenting banana traps from the following 
regions: University of Alexandria Farm (UF), Alexandria; Abou-Sir (AS), 40 
kn west of Alexandria; iayuom (FY), 92 km southwest of Cairo; Beni-Swef (BS), 
112 km south of Cairo; Kom=Ombo (KO), 640 km south of Cairo; Mehalla-El- 
Koubra (MK), 128 km east of Alexandria; Wadi-El-Natroon (WD), 90 km south 
of Alexandria; Noubaria (NB), 30 km southeast of Alexandria, 


The frequency distribution of adults of D, melanogaster and D, simulans 
captured is shown in the table. Other species are not listed because of 
their rarity. 


Date of 


ne ee 


Locality Collection D, melanogaster D. simulans 
Males Females Total Males Females Total 

UF August 1956 206 120 526 26 30 56 

October 1956 160 109 269 36 20 56 

December 1956 28 bad 50 26 dee) 45 
AS August 1956 iz 3 4, LizZ 95 207 
FY July 1956 90 75 155 3 8 i 
BS December 1956 1 9 10 246 etal 523 
KO August 1956 -- vs) fs) -- Seiad -- 
MK July 1957 Lae 126 246 18 50 68 
WD September 1957 49 94 143 5 25 50 
NB August 1956 248 500 748 1 20 21 


Nr ce 
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Most of the collecting was done during July, August, and September 

from grapes, figs, and palm dates, The results clearly indicate that 

D, melanogaster dominates D. simulans in some regions and D, simulans 
dominates D, melanogaster In other regions. For instance, the NB 

. population consists mostly of melanogaster whereas the BS consists mostly 
of simulans, The UF results demonstrate that collections are more 
successful. during the simmer than in the winter, 


The Department will carry out such collections for all the Drosophilidae 
fauna in Egypt in the very near future, 


Ensign, S,, and Miller, An effort was made to study sexual 
D. D. Sexual isolation isolation between various species of 
in the affinis subgroup, the affinis subgroup by placing newly 


emerged flies together and allowing them 
to cohabit for 10 days. At the end of this time, the females were dissected 
and the ventral seminal receptacles examined for sperm, The following are 
old (ca, 1940), unpublished data of D. D. Miller, who used recessive mutant 
strains of the different species D, algonquin (droop wings), D. affinis 
(rugose), D, athabasca (vermilion™ and “eimneber); iB azteca (cinnaber), and 
D, narragansett (bubble): e 


Males 

Females > Poy.) . SSS eee Pet) Se ee eee 

art, BEPaL es ath, azt, Hare. 
aff. 50/51 (98%) 0/56 #36/52 (69%) 0/57 0/50 
alg. 0/52 45/51 (88%) *3/53 (6%) 0/52 5/56 (9%) 
ath, 0/102 0/104 45/53 (85%) ¥*9/53 (17%) 0/56 
azt. 0/52 0/81 #45/'59 (76%) 49/58 (93%) 0/54 
narr, 0/55 0/53 0/57 0/52 47/51 (92%) 


Recently Ensign made the following observations with D. tolteca (Jicarague ) 
in conspecific and interspecific crosses involving D. “affinis (Nebraska), Dd. 
algonquin (Nebraska), D. athabasca (Wroming), and D. azteca (California): 


Males 
Females Sk ae, sete < See ah ieee leals Sena hte d che th Se atl alae Aa FO Nien ate Selle saa 
_aff. gig. net hse th. Bate re Ola oe 

aff, 39/52 (75%) ¥ 16/55 (29%) 
alg. 54/67 (81%) o/71 

ath. 49/55 (89%) | 44/57 (7%) 
azt. 48/51 (94%) 23/60 (38%) 
Aces 42/52" (28%) °° 4/56° (7%) 31/51 (51%) 24/55 (44%) 53/56 (95%) 


*kdult hybrids, el] kinds of which have already been reported elsewhere 
(Sturtevant and Dobzhansky, 1936; Miller, 1950; and Patterson, 1954), 


+Very few larvae ovtained. 


Se 


a gn, 


SS a eS eee 
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Fahmy, 0. G., and Fahmy, ~ ; Our analysis of the mutagenic cell-. 
Myrtle J. Selective cell- stage response during spermatogenesis 
stage response to the to the alkyl-methanesulphonates (DIS-= 
mutagenicity of S-chloroethyl 30; Fahmy & Fahmy, 1957b) has revealed 
cysteine in D, melanogaster, a gross difference in the brood-mutation 


pattern of ethyl methanesulphonate as 
compared to its chloro-derivative (2-chloroethyl methanesulphonate), The 
ethyl ester was most active on the late germ cells (spermatozoa and spermatids ) 
and practically ineffective on the early germ mother cells, whereas the 
chloroethyl ester gave maximal mutagenic effect on spermatogonia, Tiochemical 
evidence was available that the chloroethyl ester could produce in vivo a 
metabolite S-chloroethyl cysteine, which is a monofunctional amino acid mustard, 
The mutagenic effect of this musterd was therefore investigated to determine 
its possible role in relation to differential cell-stage response, 


S-chloroethyl cysteine was administered by injection into adult males 

of the same age and average weight as those used in the experiments with 

the sulphonates, and their progeny wes fractionated according to our 

standard technique, that is, in $-day broods, The yield of sex=-linked 
mutations was determined by the Muller-5 method and that of autosomal 
mutations by’ the Cy/BLL technique, The results indicate an extraordinary 
differential mutagenic effect on the early germ cells, particularly the 
spermatogonia, An injected concentration of 0,27 x 107° molar, induces a 
recessive lethal rate of the order of 0.5% in the sex chromosome and 1.0% 

in the second chromosome of sperm and lete spermatids, whereas the correspond- 
ing rates in spermatogonia rise to an average of roughly 15% and 40% respect- 
ively. With the cysteine mustard the high mutation rate in spermatogonia 
(predominantly recovered starting from the 5th brood, as indicated by 
visible clusters) cannot possibly be due to longer time of treatment, since 
he compound is almost completely inactivated by hydrolysis within 1 hour, 


The selective action of S-chloroethvl cysteine on spermatogonia adds 
further support to our interpretation of the pattern of mutagenic cell- 
stage response under the effect of 2-chloroethyl methanesulphonate. It was 
suggested thet the high mutation rate induced in spermatogonia by the latter 
compound is not a function of the sulphonate itself, but of a secondary 
metabolite chemically related to the cysteine mustard, 


Farnsworth, M, W. Boell and Poulson’ (Anat. Rec. 75: 65, 
Mitochondria in normal 1939) reported the results of studies 
and nullo-X embryos of on oxygen uptake in wild-type and 
Drosophila, nullo-X eggs of D. melanogaster, They 


found that YY eggs respired initially 
at the same rate as controls, ilithin several hours after egg deposition, 
however, the oxygen uptake of the genetically deficient embryos fell toa 
level one-fifth that of wild type. The time of respiratory breakdown was 
found to coincide with the onset of the developmental anomalies characteristic 
of nullo-X individuals, In view of the association of some respiratory emzymes 
with mitochondria, the question arose whether or not mitochondria are present 
in nullo-X individuals, Since the distribution of mitochondria in early 
cleavage and Llastoderm stages of norimal embryos has not been described, the 
present study was undertaken to determine the localizetion of these components 
in both normal and X-deficient embryos and to ascertain, if possible, whether 
or not these particles are active, 
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The stock of D. melanogaster used in the study was In(1)d1-49, ty-1 
bbl/ y v f car, The attached-X femeles of this stock carry a free Y 
chromosome, They were crossed to Canton-S wild-type males and inbred for 
six generations before egs collections were initiated. One-fourth of the eggs 
produced by these females were expected to be nullo-X (YY). This class of 
progeny could be readily recognized in living, dechorionated eggs. The 
subsequent developmental history of these individuals agreed with that 
described by Poulson (J, Exp. Zool. 83: 271, 1940), 


For the cytological demonstration of mitochondria in both normal and 
A-deficient egss, Flemning's fixative without acetic acid was employed, 
Control embryos of both genotypes were preserved in Flemming's with acetic 
acid and in Kahle's fluid, In these groups, mitochondria could not be 
demonstrated, Approximately 400 embryos from fertilization to blastoderm 
stages were used. For in vivo work, Janus green B in Drosophila saline was 
employed. In an attempt to ascertain the presence of dehydrogenases, 
specifically succinic dehydrogenase, as an indication of mitochondrial activity, 
histochemical studies utilizing neotetrazolium chloride were carried out after 
the methods of Shelton and Schneider (Anat. Rec, 112: 61, 1952), 


In normal embryos, mitochondria were found to be localized primarily 
in the protoplasmic islands surrounding the nuclei, The morphology of these 
particles was usually filamentous, At the anterior dorsal end of the egg 
near the region of the micropyle, a concentration of mitochondria was found 
outside the protoplasmic islands. This diffuse granular mass extended 
posteriorly about one-fourth the length of the embryo, It was most evident 
in early and middle cleavage stages and could no longer be observed at the 
time of nuclear migration. During blastoderm formation in the normal embryo, 
the mitochondria of the protoplasmic islands remain in close association 
with their respective nuclei. These particles can be identified around the 
periphery of the nuclear membrane. In later blastoderm stages, cell membranes 
fora between nuclei and each cell so formed appears to contain its own 
complement of mitochondria, 

In the nullo-X individual, the distribution of mitochondria follows 
the pattern of the normal individual, Mitochondria remain in association 
with their respective protoplasmic islands regardless of the abnormal 
distribution of those islands, With the onset of cell membrane formation, 
mitochondria were included in the cells. A comparative count of the number 
of mitochondria in normal and nullo-XK cells could not be carried out because 
of the small size of the particles and the crowded condition of the blastoderm 
cells of both genotypes. On the basis of general appearance, however, the 
number of mitochondria in cells of the X-deficient embryos did not seem to 
differ markedly from that of the normal, 


Janus green preparations of squashed blastoderms showed stained granules 
present in the cytoplasm of cells of both genotypes. The number of such 
granules was not significantiy different in the two genotypes, 


Reduction of neotetrazolium chloride occurred only in those eggs whose 
vitelline membranes had been punctured. No color reaction was obtained with 
material fixed in Kahle's fluid or incubated without the tetrazolium salt, 
The addition of succinate as substrate had no observable effect on the speed 
of the reaction or the depth of color obtained, Apparently, sufficient 
substrate is already present in the yolk of the early embryo, Under these 
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circumstances, it cannot be stated which substance is being utilized or what 
enzyme or enzymes are responsible for the reaction, In squash preparations, 
formazan crystals were found primarily associated with the nucleated 
protoplasmic islands, the site of the mitochondria, 


The results of this study demonstrate the presence of mitochondria in 
cells of X-deficient individuals, ‘The drop in oxygen consumption which 
coincides with the onset of developmentel failure cannot be explained, 
therefore, on the basis of the absence or degeneration of these particles, 


Frydenberg, Ove, A dominant mutant at the Sb locus was 
Equilibrium of a isolated approximately three years ago 
lethal mutant, from a natural population of D. melano= 


gaster in Wisconsin, Though the 

mutant is lethal when homozygous it has been observed to persist in stocks, 
Investigations have shown that the mutant is linked to an inversion in IIIeR, 
the inversion being of much the same extent as the Payne inversion with which 
it is possibly identical, Two sets each of 10 populations of the bottle type 
were set up in such a way that the senerations were kept separate, In one 

of the sets the emerging flies were allowed to start egg-laying es they 
emerged, In the other set the flies were collected as they emerged and 


stored until all flies had emerged; the whole generation was then allowed 


to start egg-laying simultaneously. Selection in favor of rapid development was 
operating in both sets, but it was obviously stronger in the first set then in 
the second. In the populations of the first set the mutant reached equilibrium 
at gene frequencies between 20% and 50%, regardless of whether the initial 
frequency had been 2.5% or 50.0%. The populations in the second set 

established equilibria around 10%, again regardless of initial frequency. 

In three ordinary population cages in which. the generations were not kept 
separate the mutant has dropped in frequency to less than 1% during nine 

months of observation, which probably means that it is being eliminated from 
the populations, 


The equilibria in the bottle populations seem to be maintained by 
superiority of the heterozygotes, which have a slightly faster larval and 
pupal development than the wild type and whose males exhibit a greater 
readiness to mate during the first 4 to 6 days of adult life than the 
wild-type males do, lHowever, in the big cages where flies of all ares are 
present at any one time the young heterozygous males can not compete 
successfully with the older wild-type males, 


After several generations of distinct equilibrium the mutant was 
suddenly completely eliminated from three of the bottle populations, 
This fact remains unexplained, but it seems likely that a recombination 
which separated the mutant from the inversion was responsible, 


Glass, B., and Ritterhoff, The results of treatment of male 
Rebecca K, Radiation-= third-instar larvae with doses of 
induced sterility after 1000 r and 2000 r, previously reported 
irradiation of third-instar by A. F, E, Khishin (DIS=29: 128, and 
larvae, Ze indukt, Abst.-Vererbl. 87: 97-112), 


have been fully confirmed in our own 
experiments, In addition, female larvae were treated, like the males at an 


age of 80 £1 hours after hatching, at 25° C, ‘When given 2000 r, the males 
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were completely sterile until 4 days after eclosion, and at 7 days post= 
eclosion only one-third to one-half of them had recovered fertility. 

Fertility continued to increase to a maximum of about 70% of individuals, 
Among the correspondingly X-rayed females, on the other hand, fortility was 
Significantly reduced only on the first and second days after eclosion, After 
a dose of 1000 r in the third-~instar larval period, the females recovered 
fertility about as quickly and completely as after 2000 r; but the males 
showed a more rapid and more general recovery after the lower dose. Some males 
(ca, 3%) were fertile on the second or third day after eclosion; on the 
fourth day the percentage reached nearly one-half; by the seventh day 80% of 
individuals were fertile, These results indicate either that oogonia and 
spermatogonia, and young primary obey tes and spermatocytes, differ conside- 
eradly in sensitivity to X-rays at comparable stages, or, as Khishin has 
suggested, that much of the infertility induced in males irradiated as 

larvae is not attributable to killing of germ cells or induction of dominant 
letnz1s, but is due to induction of physiological changes that render the 
spermatozoa ineffective, 


Glassman, E, Studies Previous work (Science 124: 725, 1956; 
on imaroon-likxe eye Rec, Genetics Soc. 26: 372, 1957) has 
color mutant, shown that both meroon-like (ma-1) and 


rosy (ry) eye color lack the enzyme 
xanthine dehydrogenase, and as a result accumulate the substrates of this 
enzyme (hypoxanthine and 2-amino-4-hydroxypteridine) and do not form the 
products (uric acid and isoxanthopterin) formed from these compounds, Ma-1l 
is a sex-linked recessive recently relocated to the left of Bx (see below), 
and ry is on the third chromosome st 517, 


Hadornend Schlink (Nature 177: 940, 1956) have shown that ry is non- 
autonomous wnen appropriate transpleantetions of tissues and anlage are 
carried out, Since ma-1 resembles rv, autonomy of ma-1 was tested by 
crossing aged y ec ma-l; st females to 5s ov v f; st males, according to 
the method of Hannah, ne gynandromorph wes produced which exhibited y, ec, 
and a smeller male-like wing and sex combs on the left side; the right side 
was wild-type (or female) with respect to these characters (external 
genitalia were male-like), However, the color of the eyes on both sides 
wes scarlet (mi-1; st is yellow-orange), indicating that ma-1, like ry, is 
nonautonomous, 


In most crosses ma-l1 acts as a typical sex-linked recessive, However, 
ma-1/ma-1t femeles do not produce phenotypically ma-l progeny until the 
bottle is 16 to 20 days old, For example, if m ma-1/TM6; st females are 
crossed to mmael; st males, the non-Fil6 males and females are phenotypically 
st, although progeny tests indicate that they are genetically ma-1 (the 
difference between ma-1 and ma-lt is more pronounced if st/st is present), 

A similar result is obtained if y f:=3; st females are crossed to m ma-l; st 
males, This maternal effect fron feinales containing ma-1t continues through 
the first 6 to 10 days of hatching; after this tims the adults that hatch are 
tirpical orange-eye mo-1; st progeny. This reversal indicates thet the 
maternel effect is also affected by a food factor, which either is taken up 
by older larvae, or is an inhibitor eccumulating as a result of larval action. 
That the female parents themselves do not exhaust some chemical in their 
bodies is evidemedby the fact that seven successive transfers of y f:=; st 
females (crossed to m ma-1; st males) to new food bottles after 5 to 7 days 
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produced maternally affected male offspring (i.e., st eye) in the first 5 to 
6 days of hatching, and typical orange-eye ma-1; st males thereafter in each 
bottle. Cross-feeding from ma~1t to ma-1 larvae has been eliminated by 
raising ma-l+ and ma-l1 flies in the same bottle; no effect of ma-1+ on ma-1 
was observed, It is interesting that ry+ does not have a maternal effect in 
the ry/ryt heterozygote. Studies on the biochemical changes associated with 
the maternal effect and the factor in the food may increase our understand- 
ing of the biogenesis of the red eye pigment, 


Graf, G. Ee, and Paper chromatographic studies have been 
‘aan ot Chroma to- carried out on the testes of several 
graphic studies on species of Drosophila, Preliminary 
Drosophila testes, results indicate that the red pigments 


in the testes of D, subobscura and D, 
pseudoobscura are identical with the red pigments (drosopterines) found in 
the eyes of D. melanogaster, ‘The pattern of other fluorescent substances 
is qualitatively similar but there are marked quantitative differences, The 
testes of both D, pseudoobvscura and D, melanogaster are very rich in 
isoxanthopterine, whereas D, subobscura has has relatively little of this 
compound, The testes of D. hydei resemble those of D. melanogaster, both 
qualitatively and in the relative amounts of the various fluorescent 
compounds, 


Hexter, W. M, A mosaic Single triploid females which contained 
resulting from double - attached-X chromosomes homozygous for 
fertilization of a g°’" sd and a free X which had the 
triploid female, genes ytd s¢8 w2 128 B (hereafter 


referred to as FM1) were fertilized 
bad wy? g° males, From one such mating a female resulted whose left eye was 
3d (orange) and the left wing scalloped. ‘The right eye was typical of a 

Bar heterozygote, This female, which was virgin, was mated by sn? males to 
test the possibility that her ovaries were genetically mosaic, She yielded 
the following progeny: females, 346 heterozygous Bar and 417 wild type; males, 
421 wy g°, 298 FM, and 2 sn°, ‘The sn3 males proved to be sterile and 
presumebly were nondisjunctional males, The heterozygous Bar females when 
mated yielded Fil males, and the wild-type females when mated yielded wy® g¢% 
males, These results indicate that this mosaic female had nonmosaic overies 
which were genetically FM1/wy2 ¢3, 


This mosaic female can best be explained by assuming that a double 
fertilization occurred, One female nucleus contained the FMl chromosome 
and was fertilized by the wy” ¢ g’ X chromosome of the male, This fertilizat- 
ion accounts for the right eye of the mosaic female and for her ovaries, The 
left eye ee left wing most certainly resulted from a female nucleus containe 
ing the g° 5d sd attached-X chromosomes fertilized by the Y chromosome, 
Another explanation, considered most unlikely, is that the egg nucleus 
contained both the attached-X aud the FM1 chromosome (owing to nondis junction) 
and was fertilized by the wy@ ¢3 chromosome, Then one would have to make the 
improbable assumption that as a result of the first cleavage one daughter cell 
lost the attached-X chromosomes and the other daughter cell lost both the 
FM1 and wy? g3 chromosomes, 
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Hexter, W. M, aac aa attached=X females, one X which was 
Gynandromorphs probably gos sd, the other wy® ge, were mated by males 
resulting from double which were ysid sc8 w@ 128 B (hereafter 
fertilization of referred to as Fill), From this mating two 
attached=X females, independent gynanders resulted, One was an 


almost perfect bilaterally symmetrical fly 
whose left side was yellow; the left eye was B 1z8 w@; and the front left 
leg had a sex-comb but no tarsal claw; the genitalia of the left side were 
mele-like. The right side wes non-yellow; no sex-comb was present on the 
front right leg although a tarsal claw was present; the eye was g99d and the 
Wing was scalloped; the genitalia of the right side were female-like, This 
gynender probably resulted from a double fertilization, One egg nucleus 
contained the attached-X chromosomes homozygous for good sd (resulting from 
@ crossover of the attached=X) and was fertilized by ea Y-bearing sperm, and 
the other egg nucleus contained the maternal Y chromosome and was fertilized 
by the FM1 sperm, Another explaination, considered improbable, would be the 
assumption that the gynander originated as a triplo-X and that as a result 
of the first cleavage one deughter cell lost the attached-X chromosomes and 
the other daughter cell simultaneously lost the FM1 chromosome, 


From the same original cross another gynander was found whose genitalia 
were male although rotated 180 degrees, The left eye was garnet and the left 
front leg had no sex-como but hed a tarsal claw, The right front leg had a 
sex-comb and no tarsal claw. The right eye was B 125 w® with two small 
patches of apparently garnet facets, This gynander presumably arose as a 
double fertilization in the manner already described. Simultaneous eliminat- 
ion at an early cleavage of two different chromosomes, although unlikely, is 
not excluded, 


Hiraizumi, Y., and Newly arisen lethal mutants have been shown 
Crow, J. f. The by Stern et al. (Genetics 37: 413) and by 
emount of dominance Muller and Campbell (unpublished) to cause 
of "recessive" lethals about 4%-5% reduction in viability of 

from natural popnulations heterozygotes. However, those mutants with 
of D, melanogaster. the greatest heterozygous effect would be 


most rapidly eliminated from a population, so 
that the average effect of those lethels found in a natural population 
would be less, It can be shown (Muller, Morton, and Crow, PNAS 42: 855) that 
the mutants remaining in a population would heve an average dominance equal 
to the harmonic mean of the original values, and in liuller and Campbell's 
data this was estimated to be roughly 2%, 


Tests were made of 53 second-chromosome lethals, 64 semilethals, and 
60 control chromosomes isolated from natural populations near Madison, for 
heterozygous effects on viability in crosses of cn bw females x on/+ males, 
Comparison of the ratio of wild-type and en offspring for the three classes 
gave a measure of the heterozygous efrects, There was no significant 
difference between lethals and semilethals, the average selective disadvantage 
as compared with lethal-free chromosomes being ,030, Since some chromosomes 
may carry more than one deleterious gene, @ correction was made assuming @ 
Poisson distribution; this led to an estimate of .026 for the selective 
disadvantage in the heterozygote of a recessive lethal or semilcthel, 
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Horikawa, M, Growth, © Eye-antennal discs and cephalic complexes 
differentiation, and ~ obtained from mature third-instar larvae 
tryptophan metabolism (95 hours after hatching at 25° C) 
| in eye discs of D. _ were cultured in vitro in a synthetic 
melanogaster in tissue medium (see DIS-30: 161), to investigate 
l culture, the effect of the metamorphic hormone ~ 


i upon growth, differentiation, and 
trytophan metabolism in the eye discs, 


i) When the eye discs of Oregon and bw were cultured in the synthetic 

j medium containing 5 mg/ml L-tryptophan, together with the cephalic complex 
of the same body, brown pigment was deposited in the eye discs after 
culturing for about 72 hours, On the other hand, when the eye discs were 
4 cultured in the same medium together with the cephalic complexes of ten 

i bodies, brown pigment was deposited in the eye discs after culturing for 

| only about 24 hours, Furthermore, when eye discs were cultured together 

| with ten cephalic complexes in medium not containing trypotphan for about 
! 48 hours, and then transferred to medium containing tryptophan, the eye 

i discs showed more pronounced growth, differentiation, and pigmentation than 
i in any of the other cases mentioned above, after culturing for only about 
i 16 hours, 


In hanginge-drop cultures, ten cephalic complexes gave the optimum 

/ concentration of the metamorphic hormone in the culture medium; more or less 
Mi than ten cephalic complexes proved to have a less favorable effect on growth, 
differentiation, and pigmentation of the eye discs, 


Various combinations of the eye discs of one strain and the cephalic 

H complexes of another strain, or the metamorphic hormone extracted from 

) pupae of the silk worm according to the method of Butenandt, were cultured 
in the same medium, According to the results, the cephalic complexes of 
some strains seem to be classifiable into three groups on the basis of 
qualitative and quantitative difference of the metamorphic hormone. The 
first group possesses norme] hormone activity affecting growth, differentia- 
i tion and tryptophan metabolism in the eye discs. Oregon, bw, v, and cn 

| belong to this group. The second group possesses normal hormone activity 

as regards growth and differentiation, but not tryptophan metabolism, The 
mutants wy v, bw, and cn, bw belong to this group. The third group pos-- 
sesses normal hormone activity on tryptophan metabolism, but not on growth 
and differentiation, B, bar-3, and Dp/in (3L)P, In (3R)C, Sb e 1(3)e 

belong in this group. The last group is divided into two subgroups. The 
eye discs of B and bar=3 showed more pronounced srowth and differentiation 
with the addition of ten cephalic complexes of Oregon and the metamorphic 
hormone extracted from the silk worm, The eye discs of Dp/In(3L)P, In(3R)c, 
Sb e 1(3)e showed no better growth and differentiation when these substances 
were added, 


Jacobs, M, B, Influence of When late larvae, just before 
desiccation on dopa oxidizing pupation, were exposed to low 
activity and amino acid levels ) humidities for four hours, dopa 

in D, melanogaster, oxidizing activity was accelerated, 


and the levels of glutamic and aspartic 
acids were increased and thet of alanine decreased as compared with siblings 
kept in moist containers, 
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Khishin, Aziz F, Studies Wild stocks of D, melanogaster as well 
on heat tolerance in as other species found in lgypt are 
Egyptian populations of constantly being collected, The 

D. melanogaster and other present study is being carried out with 
Drosophila species, populations collected mainly during the 


summer months, Summer temperatures in 
Lgypt vary according to localities, and range from about 30° C. in 
Alexandria to ebout 40° C, or more in Upper Egypt (daytime temperatures), 
Some collections have been made from localities which are more or less 
isolated; therefore the degree of inbreeding is expected to be higher in 
some strains than in others, The object of the study is to find out how high 
temperatures affect the flies, and whether or not there are differences in 
heat tolerance aiong strains from different localities, Experiments are 
being carried out in controlled incubators, Flies from an Oregon-K stock 
are used as controls, 


Preliminary results show that at 40° C, flies are not killed after 
exposure for 85 minutes, At this temperature flies become almost inactive 
and look as if trying to recover from etherization. When taken out into 
room temperature (25° C,) they eventually recover completely. Males were 
examined for sterility, and most of them were fertile, In another experiment 
flies stood the treatment for 130 minutes, Flies can be kept at 35° C, for 
about 5 days end sometimes more. They deposit no eggs, however, and usually 
die after that period, Larvae of all instars can stand 35° C, for 24 hours, 
Late=-third-instar larvae usually pupate, but no adults emerge. Eggs, if 
exposed for more than 9 hours, do not hatch, Flies seem to tolerate well a 
temperature of 339 C, They are active and more or less normal, They 
deposit eggs; eges hatch in almost the normal percentage; and larvae grow and 
pupate; however, no adults have been obtained, It is observed that adults 
attempt to emerge but only succeed in dragging the head and thorax out of 
the pupal case. They are found dead with their posterior halve inside the 
puparium, The experiments are still under way. 


Kikkewa, H. Genetical Among various strains of D, melanogaster, 
analyses or resistance Hikone-R and WMB (selected by Hiroyoshi 
to parathion in D, for DDT resistance) showed the highest 
melanogaster, — resistance to parathion, The LD50 for - 


larvae of these strains was about 2 pp, 
whereas that for other nonresistant strains was about 0,08 ppm, Genetical 
analyses showed that the major gene for parathion resistance was at a locus 
near 64,5 (to the left of sca and ve) on the second chromosome, 


Various mutent strains, which were originally nonresistant but obtained 
the chromosome segment responsible for parathion resistance in Hikone-R by 
means of double crossing over, showed high resistance, Cross resistance to 
various insecticides such as DDT and BHC was also found in these resistant 
strains. Presumably, the major gene located on the second chromosome may 
have e common mechanism for resistance to various insecticides, that is, it 
may be included in the category “vigor tolerance" of Hoskins (1956), 


Kim, K. W., and Paik, The following six keys will 
VY, he seve wee species , undoubtedly be modified as the 
‘of Family Drosophilidae collections progress, 


eccurring in Soutn Korea, 


— “ay. 
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(1) Key to the species of Genus Amiota 


1. 


Mesonotum uniformly dark brown, without markings; legs not banded; 5X 
index about 1.5; middle orbital bristle about 2/3 size of f£irstvceccecs 
EES cae ctieee eC ws ewe RCO COURD Vow ea re abe newkebe eee ules Wahlberg, 

Mesonotum with dark markings; legs distinctly banded; 5X index about 0,383 
middle orbital bristles about 1/3 size of first; arista with three or 

. four branches above near base, none below........varicgata Fall, 


(2) Key to the species of Genus Leucophonga 


ee ee ee ee 


le 


Arista with dorsal rays Only.ceccccccccccercccsscseargentosa Okada, 
Aniste. with both dorsal dnd-ventral veye.oss.ivdesseccbeseceevscseeubete 
ME CHORIN. Cl OS v Rb ras. awe eee lve beer eeerwer tr ethic keys cas eweee Ore 
Weg Wit CLONCY MAPRINP Sy cas cecsess,s s.0ueussvas éciadatesieeeannenaa eee 
Palpi very large and black (but in male, palpi small)...cccccocccecscce 
DOV et ewe ead ee Mh ees Cece corre posesesinisvecteves «oP paepae DuGts 
EM APEMACGOPULe THOSLEO Ui cece ceases see he see dete ceeds CLevsoreteCnraetaee 
Third to fifth abdominal tergites with caudal bands. wccccoccvcasceneees 
Coc errecccessecsccccccsscccvveccvcesccvcscesvesesconcilia Okada, 
Second to sixth abdominal tergites’ with black spots, mesonotum silvery 
Ber HORS BURL esc ds evcescted bietesercerders saculeue purour., 
Postvertical bristles much smaller than orbitals,,.,ornatipennis de Meijere, 
Postvertical bristles well developed, nearly as large as middle orbitals 


Coors ccc ccccerer reece eeceescceccesece cocesosecesquinquemaculipennis Okada, 


(3) Key to the species of Genus Mycodrosophila 


1. 


ee 


Wings clears; mesonotum uniformly black; thoracic pleura with black patches; 


second to sixth tergite with black caudal bands, second to fourth 
tergite bands broadly interrupted at middle; male fore tibie and tarsi 
with long recurved upright hairs along anterior margin... .ccocseceree 
PERC R SERED CHCOS COMODO TATR FED DCD Ree 6S Ce neese oe ene DOOCL LOE a Ler, OenS 
Wings clears; mesonotum uniformly black; thoracic pleure without black 
patches; second to fifth tergite with black caudal bands, second to 
third \tergite bands broadly interrupted at middle. soe d. ele we ececeet 
seer ereccccrrverrarecesreeevevoessecsessescoeers omycocrosophile sp, 


(4) Key to the species of Genus ificrodrosovhila 


l. 


26 


oe — Se ee es me 


Orb, about 1/5 as far from orbs as fron verticals; mesopleura with a 
distinct black longitudinal stripe; third costal section with heavy 
bristles on basal AIS so eapaddecbesess tard ndntcimleo cEaeeie sp 1. 

Orb, about 1/2 as far. from Orb, as from verticals; third costal section 
with heavy bristlég ‘on the -etbird  Lerethepoisaes bea eues 06 eee anue 

Abdomen black; mesopleura without black longitudinal Stripe. si'sme esses 
SUCKS COCO D OO Hse eeoor nd eeseeeeerenedeceewe eb bey OONPON CEL “ne LLOrELeUGs 

Abdomen black; mesopleura with black longitudinal strives trates «ote 
Soo c oer eereeserecseserscrscssrocosesevecessoevese oli crodrosophila sp 2, 


(5) Key to the species of Gonus Scaptomyza 


le 


Body yellowish gray; acrostichal hairs in 2 rows; one prominent humeral, 
Correo eeeereoreveseseceseeeeseevseecresveccccescveosraminum Re Lis 
Body grayish brown or black; acrostichal hairs in 4 rows; two humerals, 


TEER are eee a ee er eC Rr bork marie eom a 
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Re 


Body grayish brovm; costal index about 3.5; third costal section with 
heavy bristles on basal BP a cyan POON eT one tes < oI Te edeetions! Duda, 

Body grayish black; costal index about 3,0; third costal section with 
heavy bristles on basal by Silt aeheedeeeee tos suearDe cele Okada, 


(6) Key to the species of Genus Drosophila 


11. 
1Z. 
13. 


14. 


155 


Bet 


Preapical bristles are small or absent on the first and second tibiae,,, 
alelevarTee eieteavtele v elutels alelelsre es overs Slevare ers cle eis Chelate sictosale sole oie alate lee na ec cteniee ee 
Preapiceal> bristles evident on a1] sbHree tibiae. 1.2... eee 
Mesonotum with distinct longitudineliatripes.s.% ccs Wasa’ ee cies Oe oe 
ME SAROGME VECHOUT SUNT DES. 0ie.5,cresviszeyajalorese oie-0ne ee ottetlee dl cles Gaels ste eles Maree 
Acrostichal hairs in 8 rows; mesonotum with five narrow longitudinal 
stripes, the median longitudinal stripe is bifid posteriorly... .ccccce 
RinpRiay SIS b)e10)nheje\0.0,6 sie\vieielele's® wale e'é'e s s'v wthels'eielsle’sle d elvle's o¥ e's « DUSOK UL COCMINE SS Gar 
BOPORTI CHE) HPI PSE OWS A." e%s ov els ae ve ple ale ata'e'e vive aletisiale aliteroneeioatetee + 
Crossveins clouded; mesonotum with 4 longitudinal stripes; oral margin. 
and cheeks snowy white... ..cscvseceerctevassececevts os@lUOreles, Momma 
Takada, ip? 
OF GSR PSUS OG CPOUCEG CL ,. 1,5 aiwibcewieis intern’ Siarsis.dieraceincsieisersipisie eyatoleiple alevereiviele’s eels) 
Mesonotum with 3 pairs of narrow longitudinal stripes,,sexvittata Okada, 
tiesonotum with 4 black longitudinal stripes, inner pair broader caudally 
and outer pair interrupted at suture, ..ccsccocccccesequadrivittata Okada, 
Arista with one branch below in addition to terminal fork: abdominal 
derk--bands not interruptedrat middle. in. sie. o's se oes enlOkopires Okada, 
Arista with a few branches below; abdominal dark bands interrupted at 
AES Sos op oe Sp Asn 5.0 90.8 o10.s,0 65> slainigncs asculcie ve seats vin sire cle nonee atc otteleml 
Orbe minute, about 1/5 Size OL Tires, ee. ss oce cess eee sels LEDUC Clee co 
histrio, 
Proneponet/S iat ne: pr, first sis setae tes ee he cae s oat ee De SUTE GE 
Hirtodrosophila, 
Prapeweliarcnri stiles: prasent. <i iauiwco ssi os seesaw once ceciece tee eee ee 
Preecitetier bristles ADSPIUs snsm vialssiens 04 boss ee cas se’ c'sen o's elettelnee ees 
sody yellowish; wings somewhat brownish along costa,...puncticeps Okada, 
Body blackish; wings gear. sake eeee eth el Ree cee 
Acrostichal hairs in 8 rows; third costal section with heavy bristles on 
BEBE eB eh ce. Lice vas 010 te 8G Rs cues ss ETS See a coracine muna 
Peng. os 
Acrostichal hairs in 6 rows; third costal section with heavy bristles on 
DABAS Agee Omen Sy calka ates alblalchin al: Sete s wha’ oth ekt eT Lone uOer « 
Abdominel dark bands never broken in midedorsal line... ...cccccscecsente 
Abdominal dark bends usually narrowed or broken in mid-dorsal line..,20 
BOG tPCT ee oc a ab eSoe wed stele as VA WONG ooo s op tele eels s Cakes wh bt eete 
WOOL LONI, | stole o'sn'snlb lv bt o's el bin Dad les Wee et eve e wih sles ek oh See 6st) 
Acrostichal hairs in 6 TrowSs.ccccsesccccecccsesccccseseneivetica Burla, 
Recectianaienaie Oe. 1A, SONG, stetakee bbe 8 ots G ss 'e's ses c'elale’s cole ettha oes eee ke 
Orbs about 1 SESE OO GE, SELELI Poco sivoishaa piieeas Axes eo Das OnCLateer Omi nls 
Orde about 1/2 size of first; abdominal tergites entirely black. ....ees 
ee ee cee ns ob Pos dae eb a awa whe hes atovd «hows oem er erSper CORE™ UO 
bifasciata,. 
We soe Oe6 ed ned S11 OT OWE Ty dete ciels ad Rts ops oc a6 bb be a wee ee cisine oenew MeO 
ee YOet Cipla eA TO e1Ie, HOWE fo alss soe sebihe see sce ciaccdvessen cesisacccael! 
Orbe minute, about 1/5 size of other two; third costal section with 
heavy bristles on basal 2/5.s,ecesecessocescsecs coos smagnipectinata 
Okada, rs 
Orbs about 1/3 size of first; third costal section with heavy bristles 
Fe ees cis ous ives se ceccsssececdusees Auraria. Peng, 
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17. Pulpus with a few prominent setac....seesseeeeeeee melanogaster Meigen, 

i Palpus with ‘only jone prominent seta. .ecdees cledecies shavawars tanees «lO 

i 18. Costal index about 4.0; male wings apically with black spotsS..ccocsecs 

} CUSRESEE Stee S tice cncondvcguewoaF Oreos eT ee rs PERU rEe Uae Ue wanes 

| Costel index about 2.0; male wings apically without black spots.....19 

19, An indistinct very small blackish spot present in the groove located on 

| the posterior base of fore coxa; posterior paremere with basal 

i branche Very ‘Longs. de'sc duce des cee et ve vows veces sskuven RikkWwe PONE 

| No such blackish spot present; posterior paramere with basal branch 

very short; body is of small size........-.5+....takahashii Sturtevant, 

20. A pair of presutural bristles Present. cerccccecesevestacea van Roser, 
Pe ee Gra ly HHLSGGS., Has csunictcmenntrnnaccled ee ees Mee her eons Lee raee se tae 

21, Yellowish ior. yeltowisl ‘brown ‘speckos is. oee's se seUwedacedoeveseacveuwES 

| Blackish or dark brown SPECIES. .ceccerccccccccccseeccescceeseseresseod 

‘ 22. Abdominel tergites with varieties of black spots. ..ccccceccessceveceeeld 

i Abdominal tergites without spots, usually with bands..ccccccccccsccert 
25. ‘Crossveins and wing | tipiclouded.. «sececsnecvvsvcevlfpromaculate Kikkwe 

f & Peng. ey 

Wing tip not cloudy, posterior crossveins slightly clouded..ccceccees 


See a Peer ee eee ee eee, e Lene Te ee OTE CLOTS EOE SORS SSS OPENS SES ONES NOT eT emS eoosocer Ui. sverseé Fell, 


24, A row of short stout bristles on lower apical part of cach fore femur, 


4 


Pe ets Cotes chk eine ane eM nile eee olelU bled Pelee O's evil ono h ae IE MOLEC eRe 


pore Comin waGhort, such 2, row of bristles Wess... sok se vee tee werebeece 
25. Posterior crossveins and tip of longitudinal veins clouds; one prominent 
bristle at apex of first costal section..........immigyrans Sturtevant, 
Tip of longitudinal veins not clouded; two prominent bristles at apex 
Pa ARTES COSTAL SECUTLON. oc -awic icici in's oma che/e'e nhs o's letets De) Spy" OL aniaLe rales 
group. 
26. Second oral over 3/4, size of Vibrissa.. sce. sees ose vavibeg «eek ee 
Second oral 1/3 or, Less. 81.29. of Vi brissaw iss sue vee ee oe aN ee eas ake oe 
i 2’, Orossveins deeply Clouded; third costal section with neavy bristles on 
BESS SiS os iiro ous ose in wie vida carhiceS'veoio Suess UE ER WACO RE LORIE Nei eT 
H Deemvears, pliear, ors slightiy; clouded, .n.ctete eck « Oenereeetreeeee 
’ 28. <Acrostichal hairs in 8 rows; abdominal bands become narrow and indistinct 
as they approach the. lateral MELLIN, sesecceeceseotistrio Meigen, 
| PenOeehehed TR IEEOLANG! POWG.. Ras ohh se | LUT be ae bk ee eae 
29, Third costal section with heavy bristles on basal 1/4; abdominal bands 
of two basal segments are darker and broader than those of other 
SCLMCNCS s cecosceccccscsscocesevevccsoeevevcseseeebizonata Kikkawa & Peng, 
Third costal section with heavy bristles on basal 2/5; abdominal black 
bands. broaden laterally Wisi sweetewseas caeteesaneaDe Spun Ons uaeeram 
section, i ECA 
50, Tnird costal section with heavy bristles on basal, 1/3; acrostichal hairs 
in 6 rows; arista with about 7 very short branches including minute 
} Pork. cecccccvccccwcvesccsvcccecvecsecsovccescvcs smakinol Okada, 
Third costal section with heavy bristles on basal 1/2; acrostichal hairs 
21 BP POW. 5 swt we slow 0eRe eae ered eSbaeh hele e' oWe SRD EP) 
31. Mesonotun with black spots; carian sulcate; costal index about 3.0..... 
ST UVESTLRPL EPP LLPELEL CUP LOEL ETT Lee de ke ny ee age 
Mesonotum almost dark brovtiss.sssdevne vies os + seek we eee Gh ean MET ee 
$2, Abdominal dark band broadly interrupted at middle..D, sp. of Drosophila, 
Abdominal tergites uniformly derk brown, band interruption is obscure, 


FOCCET OR Coe De RHe ROT EHH UHH CEHC SE RETOHE COEDS SLEDS OG eSB ROSE bee be See eno 


55, Costal index sbout 2.5; palpus with only one prominent apical bristle, 
COKT OCMC RECOM O MOH OCHS LHCOD OCCT OEE eC HOES TUE y ee nS Scurtevant, 
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On lend eX. bouts SO. Or sMore seas sve 6 bs9je'6 ¥eiv c 6¥ alee spe Cade sions 
$4, Posterior crossveins slightly clouded; genital arch black, anterior 
and posterior margin of lower portion symmetrically convex, clasper 
with invariably 9 teeth arranged in a straight row,.cheda Tan, Hsu, 
and Sheng, | 
CFOSSTOIBS CLOBrsecenccuvsasnemevele'e es cee se Ses Uecseeledesvetecsues ene 
55. 5X index about 1.5; genital arch black, anterior margin of lower portion 
slightly concave, clasper with about 12 black teeth arranged in a 
Shea iioqwly, concave :7-OWes. ¢enbe vase secede wee Palee se welboorbosphomaas 
oX index about 1,0; genital arch brownish black, anterior and posterior 
margin of lower portion symmetrically convex, clasper with about 10 
black teeth arranged in deeply concave row.....e....sordidula Kikkawa 


& Peng, 
King, R. C. Experiments Even the most highly purified agars 
on the alkaline earth contain large amounts of Ca and Mg, The 
requirements of Drosophila, cellulosic polymer "Methocel" (U, S. P. 


grade), produced by Dow Chemical, is 
free of these contaminants, Ten grams of 4000 centipoise viscosity type 
Methocel are added to 100 inl of bOlling-hot distilled water, The resulting 
suspension is cooled rapidly to 2° C and poured into sterile containers, 
where it will form a thixotropic gel. Drosophila larvae can now be fed 
on nutrients pipetted onto this gel. 


The yeast Candida monosa (strain Y-96 Northern Regional Research 
Laboratory, Peoria, ill.) grows well in an aerated fluid medium of the 
following composition (weight of components in g): dextrose, 5; (NHg)o 
SO,, 1; KHgP04, 1; KCl, 0.4; MgSO4. 7 HeO0, 0.06; CaClo.2H 0, 0.06; Inositol, 
0,025; FeClg, 0.0025; iMnS04.1He0, 0,0025; pyridoxin HCl, 0.0005; thiemine 
HCl, 0,0005; biotin, 0,000025; distilled water, 100, It should be pointed 
out that reagent grade MgSO, contains 1 Ca atom per 800 Mg atoms, and CaCl2 
contains 1 Mg atom per 1000 Ca atoms. Candida monosa will grow if Mg or Ca 
is omitted from the medium, Drosophila will complete its life cycle when 
fed on such Ca-deficient yeast, but not when fed Mg-deficient yeast. 
Drosophila will complete its life cycle when fed lig-deficient yeast on an 
agar gel, since it can extract the alkaline earth metals bound in the agar, 


enesis A study was made of Feulgen=stained 
mutents. whole mounts of ovaries of females 
homozygous or hemizygous for any one 
of 23 female-sterile mutations, ‘The mutant ovaries may be grouped into 
various categories ou the basis of their cytological appearance, A. "Normal"; 
(1) oc, (2) 128, (3) na, (4) ap®S? (not sterile), (5) bf, (6) sv, 
B, Ovaries tumorous: (7) fes, (8) mr, (9) fu, (10) fuff, (11) fud%a, 
(12 ) uo? oc, Synthesis of Feulgen-positive material in nurse-cell nuclei 
retarded: (13) sn%6a, (14) ras#, (15) rn, (16) fs 2.1, D. Yolk synthesis 
retarded or abolished: (17) dn, (18) ty, (19) ap*, (20) mi, 4, Mature eggs 
stored, not laid: (21) sta, F. Certain mutants are characterized by 
exceptionally high frequencies of fusions between adjacent egg chambers in 
en ovariole (22) cg] or between germaria and adjacent chambers |(23) ompi]. 
Fusions of adjacent chambers occur less frequently in ras*, mi, and the fu 
alleles; rarely in dm, fs 2,1, rn, and oc, 


King sek. C,.. 08g 
in femele-sterile 
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Kings Ren Ce.» sand ERE TCL Te Under our conditions a 15= to 20- 
Burnett, R. G. Effect second etherization is sufficient to 
of etherization upon anesthetize Drosophila so that they 
oégenesis. remain unconscious for several minutes, 


We were interested to see whether pro= 
longed etherization of young females would disturb oogenesis, We used 
Oregou-R females which were less than 1 hour old, and etherized them for 45- 
60 seconds, ‘More prolonged exposures were lethal. Approximately half the 
flies had unexpanded wings. Records were kept of daily egg production for 
days 5 through 10... The flies laid about 30 eggs daily. No significant 
difference was noted between the 45= and 60-second series or between flies 
exposed while their wings were expanded or unexpanded, However, etherization 
caused about half the flies with unexpanded wings to fail to expand their 
wings within 10 days, Feulgen-stained whole mounts of ovaries of flies 
killed 5 or 10 days after ether treatment were examined, The ovaries appeared 
normal, Pycnotic egg chambers were observed very rarely (1/90). It thus 
appears that etherizations normally used in Drosophila work produce no 
permanent damage to the female reproductive system, . 


Kuroda, Y. Tyrosinase activity in the body fluid 
Comparisons of tyrosinase of third-instar larvae (95 hours after 
activity in tumorous and hatching at 25° €) of some tumorous 
nontumorus strains of strains of D, melanogaster was 

D. melanogaster, measured by the manometric technique, 


and compared with that in nontumorous 
strains, Sixty larvae were dissected.in 3 ml distilled weter, setting the 
body fluid free in the medium, This diluted body fluid was chilled for 
20 hours at 49 C,, incubated for one hour at 259 C, and centrifuged. The 
supernatant was used as the enzyme solution, Tyrosinase activity was 
measured by following in a Warburg respirometer its oxvgen uptake of enzyme 
preparation in M/10 phosphate buffer (pH 6,8) at 25° C, using M/100 dopa as 
the substrate, 


The results of comparisons between the tumorous strains st tu, v tu, 
and tu-h, and the corresponding nontumorous strains st, v, and Oregon (wild) 
are shown below, 

Op uptake (1/hr/larva) 


ooo 


— 


—— a ee 


st tu st v tu Vv tu-h Oregon 


a ne ee 


18.3 16,0 9,5 8.5 14.9 10,6 


ee eee 


een ee 


Tyrosinase activity was higher in the body fluid of the tumorous strains 
then in that of the nontumorous strains, 


Lewis, Bonny Morgan, Larvae in the first or second instar 
Formaldenyde=induced were transferred onto either 0.20% or 
crossing over in dD. 0.25% formalin food in a total of five 
melanogaster males, different experiments, Controls were 


also transferred, but onto fresh medium 
without formalin, The larvae completed development in the same culture bottles 
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without further transfer, When adult males of the constitution My Gl + +/+ 
+ Sb bx” emerged, they were mated individually to untreated virgin females 

of the constitution My + Sb +/+ Gl + bx), and crossovers in the middle 

region in sperms were studied and compared with spontaneous crossovers in 
eges. This followed the crossover=selector system of Whittinghill ( Science 
ll: 377, 1950), At the end of 3 days, the males were transferred and remated 
to fresh virgin females for a period of 6 days, 


Fertile test crosses were completed on 150 treated males and 111 control 
males, Male crossing over was found only in the middle or Gl-Sb region. 
Since any one of the four markers is lethal in the homozygous state, viable 
offspring would occur by one of two means: a wild crossover sperm in 
combination with any egg, and norcrossover sperm in combination with certain 
crossover eggs, The origin of these viable offspring could be diagnosed 
correctly both by phenotype and by subsequent breeding tests. 


Of the 150 treated males, 15 produced a total of 52 crossover offspring, 
representing an estimated frequency of .00306 crossover sperm. From control 
males, one crossover offspring was produced, representing an estimated 
frequency of .00003 crossover sperm, Comparison of the control and treated 
series shows that both the percentage of males with any crossover offspring 
at all and the estimated frequency of crossover sperm were significantly 
increased after the formalin-food treatment. From the brood data, a wide 
range of germecell sensitivity was suggested, The recovery of clusters of 
recombination offspring indicated that crossing over probably occurred in 
spermatogonial cells, However, the signle recombinations might have had 
either ea spermatogonial or a spermatocytic origin, 


Lewis, H. W., and Lewis, - Young adult flies of the Canton-S strain 

H. S. thermostability of grown at 25° and 15° C and sable flies grown 
tyrosinase from Canton at 25° C all have the wild-type phenotype, 
and sable adults, whereas sable flies grown at 15° C express 


the sable phenotype. Tyrosinase activity in 
these four classes of flies differs markedly. Assigning a value of 100 to 
the tyrosinase activity of sable flies grown at 15° C, the value for sable 
flies grown at 25° C is 77, the value for Canton flies grown at the lower 
temperature is 71, and that for Canton flies grown at the higher temperature 
ia 17, Since the effect of temperature during development is greater on the 
wild-type tyrosinase than on the enzyme system under the control of the 
sable locus, it seems possible that the enzyme from wild-type flies is more 
thermolabile than the enzyme from sable flies, It also seems possible that 
flies grown at the lower temperature produce a more thermostable onzyme, 
independently of the genotype. To test these ideas, heat inactivation 
experiments were performed on tyrosinase extracted from young adults of the 
four classes of flies. These tests showed that the heat inactivation 
pattern is the same in ell classes, That is, with regard to the property 
of thermostability, the enzymes of all four classes of flies are identical, 


Lindstey,. 0. U., “and For every four sex-linked recessive lethals 
Edington, C. We. A recovered by the Muller-5 technique there is 
screening method for one that is missed because its expression is 
recovering sex-linked suppressed by the Y chromosome and the 
recessive lethals whose X-irradiated/Y males survive, These XO lethal, 
expression is influenced XY viable changes are of considerable interest 


by the Y chromosome, and the following series of crosses is designed 
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to facilitate their recovery. Three essentially new chromosomes are used in 
the crosses, and they will be described first, 


1) Ins (1)sc8L, di-49, scStR, y51¢ Bf v: The essential features of 
this chromosome are that it is multiply inverted, marked with B, and 
deficient for sc. It is similar to the Binscy stock in the Indiana list 
except that it is sc"; it might well be symbolized Biny, 


2) sy 1259 wmf: The essential features of this chromosome are that 
it has a normal sequence, is recessively marked, and lethal in combination 
with a normal Y but viable in combination with sc®,Y since 1°59 is in the. 
region of yellow, 


3) Ins(1)sc*hL, S sc8R, y sc* B we sc8: The essential features ofthis 
chromosome are that it is multiply inverted, marked with y, B, and w*, and 
deficient for the bulk of the proximal heterochromatin, As a consequence of 
the heterochromatic deficiency, X-Y pairing is reduced and primary nondis- 
junction frequent; X-, Y-, O-, and XY- bearing sperms are formed roughly in 
the ratio 45:35:15:5, This chromosome is essentially y sc* M=#5, which we syne 
bolize scumy-5 = S-5. A similar chromosome has been used by Oster (D1S=30), 


y/Y males are irradiated and crossed to Biny/y 1259 wmf virgins (from 
Biny/y 9 wme x y 1259 wm f/sc8.Y stock), The Fj consists of y/ 
Biny (phenotypically y B) female; y/y 1259 wm f (phenotypically y) female; 
Biny/Y, which is phenotypically scm and dies; and y 1259 wm f£/Y, which dies,. 
Since the F,; males die, the females will be virgin if the parents have been 
dumped, y/Biny females are selected and crossed individually to S-5/sc8,Y 
males, The expected progeny from this cross are Bin 18-5 (phenotypically y 
sc B/B) female; Biny/S~5/sc8.Y (phenotypically sc B/B) female; Biny/sc®,Y, 
which is phenotypically sc™ and dies; and Biny/0, which is phenotypically sc* 
and dies; also y/S=5 (phenotypically y B/+) female, y/S-5/sc8.Y (phenotyvically 
B/+) female; y/sc®.Y (phenotypically +) male; and y/O (phenotypically y) male, 
The cultures are examined for the presence of + (XY) and y (XO) males. The 
presence of both classes indicates a nonlethal-bearing X chromosome; the 
absence of both classes indicates an orthodox sex=linked recessive lethal, 
Two additional classes of lethal cultures are possible, those in which the 
XO but not the XY males appear and those in which the XY but not the XO males 
appear, y/S-5 (or y/8=5/sc8.yY) females from each lethal culture can be ree 
crossed to $-5/sc8,¥ males to check the original classification, These 
females will be virgin in every case except the XY viable XO lethal cases 
where, if the XY males are fertile, the inviability of XO males can be 
confirmed by crossing + males to KX/0 females, Finally, lethals in the bb 
region can be detected immediately by the absence of y B females (y/S-=5) 
from the culture, since S-5 is deficient for nost of the proximal hetere 
ochromatin, including the locus of bb, 


Lindsley, D. Le, and For several years we have been intere 
Hdington, C. W. Failure ested in obtaining a ring-shaped XY 

to close the YSX,yL chromosome, To this end we have 
chromosome, constructed a chromosome of the conste 


itution y*YSx,yly+; this was done by 
detaching a reversed acrocentric compound=X chromosomes, which had yby-+ (der- 
ived from sc3,¥) es a second arm, with sc3,Y:bwt (=yt¥S.pwtyL, sce Baker DIS- 
29). Males Barty ne the y+¥5X,YLy+ chromosome and no free Y were irradiated 
and crossed to y* su=w& wa bb/O females, Simultaneous loss of y+ from each end 
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of the ytySx yby+ chromosome, which results in recovery of a y male, was 
considered strong preswaptive evidence of ring formation, Retention of 

both Y» ana ys fertility factors is required for fertility of the y males; 

on the basis of Bakerts observations on fractionation of se°’.Y:bwt we expected 
roughly 1% of these males to be fertile, To date we have recovered 155 v 
males, all of which have been sterile, 


Makino, S., Takada, H., Several drosophilids were reported in 
and Lee, J. J. Korea by Kikkawa and Peng, 19383 

Drosophilidae from Kongju Nakayama and Okamoto, 1940; and Chung 
in South Korea, et al., 1955, 1956, A collection was 


attemped in Kongju and its vicinity 
during the period from September, 1956 to August, 1957. Twenty-four species 
were collected, by means of small jars baited with fermenting fruits, and 
with a sweep net. It was found that twelve of them were new to the fauna 
of Korea, They are as follows: Amiota variegata, Leucophenga quinquemaculata, 


panne: 


Mead, C. G. The effect Stocks were constructed of car, B car, 
of Bar, Enhancer of Bar, BB car (by unequal crossing over), En-B 
and ehanges in their car, and B Hn-B car, co-isogenic with 
positions on the free one another for their autosomes and 
amino acids and peptides their X chromosomes except for the Be-= 
of D, melanogaster, En-B region. (Original material 


kindly provided by G. Bonnier.) The 
free amino acids and peptides of each genotype were analyzed by twoe 
dimensional chromatozraphy of twenty wholes, squashed flies, five days old; 
and the resulting ninhydrin-positive sport were measured densitometrically,. 
Ten chromatograms were made of each genotyve, and the concentration of each 
spot was expressed as the mean proportion of the total free ninhydrin-posithe 
material measured, The amino acids identified by co=chromatography were 
aspartic acid, glutamic acid, cystine, serine, glycine, threonine, taurine, 
lysine, glutamine, alphaealanine, beta-alanine, tyrosine, proline, histidine, 
arginine, and methionine and/or valine and/or tryptophan, of which aspartic 
acid, glutamic ecid, cystine, serine, clycine anc taurine (measured together), 
threonine, alpha-alanine, beta-alanine, glutamine, and histidine and arginine 
(measured together) were measured quantitatively. A peptide, "pupine" 
(probably corresponding to Chen and tedorn's Pai)’ and a front peptide were 
also identified, of which pupine was measured quantitatively. 


The Bar position effect was demonstrated to be exhibited in terms of 
free smino acids by comparing the results of the analyses of B car/B car and 
BB car/car, which differ significantly in their proportions of pupine, 
aspartic acid, glutamic acid, cystine, serine, glycine and/or taurine, beta- 
alanine, and histidine and/or arginine, The Hnhancer of Bar position effect 
was also demonstrated, but proved to be less extreme than the Bar position 
effect. This was shovm by comparing the results of the analyses of En-B car 
B car and B En-B car/ car, which differ significantly with respect to serine, 
alvha-alanine, glutemine, and histidine and/ or arginine, It is also of 
interest that the presence of Enhancer of Bar results in a decrease in the 
proportion of threonine end alpha-alanine and on increase-in the proportion 
of the peptide, pupine., This result suggests that pupine may possibly be a 


134 Notes and News = Research DIS=31 


peptide consisting largely or entirely of the two amino acids, threonine and 
alphaealanine. This possibility is being tested by elution of the pupine 
spot and subsequent hydrolysis. 


These results demonstrate that the position of Bar and Enhancer of Bar 
not only have an effect on eye facet number but also have an effect, although 
different, on the constitution of the free amino acids and peptides in the 
hemolymph and tissues of the adult, 


(Supported by a research grant, C-2440, from the Rational Institutes 25 
Health, administered by Allen S. Fox.) 


Meyer, Helen.U, Induction Though the embryonic polar cap has 
of autosomal lethais by proved to be the most suitable stage 
ultraviolet treatment of for ultraviolet treatment of the germ 
male first-instar larvae. cells of D,. melanogaster, it is 
of D. melanogaster. occasionally desirable to use a 


different phase in the life cycle, 
Irradiation of adult males, successfully carried out by several investigators, 
is limited to certain genotypes with little pigmentation, E, Altenburg (1934) 
irradiated 2= to 3eday-old larvee with U. V. over a period of several days, 
but concluded from the low yield of sex-linked lethals (.14% as contrasted 
with .03% in the controls) that this stage is almost as impervious to U, V. 

as the adult stage. 


Lately we have treated first-inster larvae during the first hour after 
hatching; at this time they sre still quite transparent, and the gonads of 
males are close to the dorsal surface and fairly unobstructed, whereas those 
of females are embedded in fat tissue. The larvae were placed in water, 
and held in place by slight pressure between a glass and an overlying 
quartz plate, through which the radiation was given, 


Two series of experiments were performed, both of which utilized similar 
stocks and the same genetic methods to score recessive lethals in chromosome 
2. In both instances, an increase of lethals was found in treated males 
as compared with treated females and untreated controls.: Some of these 
lethals appeared as allelic clusters among the offspring of a given treated 


male, indicating thet mutetion occurred during early germecell development, 


the stage when rediation had been applied, The first, pilot experiment used 
germicidal U. V. (mainly 2537 A; surface dose, 585 ergs/mm2 ), whereas the 
main eres used longer-wave U. V, (mainly 2900 to 3100 A; surface dose, 
112,000 ergs /mm” )e Though much less effective mutegenically, this longer 
nbsveviolet has greater power of penetration and is less detrimental to the 
survival of the larvae to adulthood (50.8%), Tho following results were 
obtained: 


Experiment Treated males Treated females Controls, 
poth sexes 


—  PalGt OxPt, 9 1e6bh,/o4i chroma,  1/e0G |) e) one 


(2537 A) 206 + 2.1% lethals 0.6 + 0.5% 0.1 + 0.1% 


Main expt, | 30 leth,/1269 chroms, 1/1092 9/2306 
(2900-3100 A) 2.3 + .6% lethals 0.2 & 0,2% 0.4 + 0.1% 


A A A A NN Sa 


coe 
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Thus, a significant increase in the lethal rate from males was found in 
the main experiment; the germ cells of treated females remained unaffected, 
no doubt because they failed to be reached by the irradiation for reasons 
discussed above. Thovgh the mutation rate obtained is comparatively low 
(corresponding to about 1% for sex-linked lethals), this technique of treat- 
ing males is practicable in large-scale experiments. 


(This work has been supported by a grant to Dr. H. J. Muller and 
associates from the American Cancer Society.) 


Milani, R. Housefly genetics: Two~point and three-point tests showed 
linkage of kdr (knock-down re- linkage between the genes dv (divergent 
sistance to DDT) with bwb and wings), bwb (brown body), and kdr 

dv. (knock-down resistance to DDT). The 


tests have been carried with the markers 
in coupling and in repulsion. Backcross tests gave the following approximate 
recombination ratios. Heterozygous females (consistent results in different 
series): bwh-dv, 40%; bwo-kdr, 49%; dv-kdr, 45%. Heterozygous males (ob- 
viously different data from two different series have not been pooled); 
bwb-dv, 0.00% and 2.40%; bwb-kdr, 0.42% and 1.12%; dv-kdr, 0.58% and 3.46%. 
The recombination for bwb and dv (syn. div) are consistent with that already 
published (DIS-30: 138); male recombination--varying between series--has been 
confirmed. 


Milani, R., and Pelenzona, D. In dissection of D. melanogaster females 
Hatched larvae in the uterus from old, overcrowded bottles of a 
of D. melanogaster. strain originally collected in nature 


and kept in captivity for five years, it 
was observed that most of them were carrying in the uterus an egg at a level 
of development just before the emergence of the larva. In some females, 
however, a hatched lerva was already present, moving above the chorion dis- 
tended on the ventral surface of the uterus; in all cases the head of the 
larva was directed toward the ovaries. The larvae taken out by dissection 
behaved normally on fresh culture medium, without signs of suffering. Attempts 
to observe parturition of living larvae were unsuccessful. However, active 
larvae were observed a few minutes (from three to five) after the introduc- 
tion of fresh food into a population cage; one was obviously wounded. Among 
the normally hatched chorions were others that were clearly abnormal and 
crumpled; counts of chorions and larvae showed correspondence between the 
number of larvae and the aumber of normal-looking chorions. This suggested 
retention (or resorption) of larvae hatched in the uterus. In one single 
case a female clearly showed difficulty in laying what proved to be an egg 
with a partially hatched dead larva. This female made short runs, and 
stopped to perform unsuccessful oviposition movements alternated with lifting 
and perhaps repulsive turnirg of the abdomen. During these antics, which 
lasted some five minutes, it ate “nervously.” After parturition it moved 
away with a sudden run, and vehaved normally thereafter. 


Miller, D. D. Variation or As originally described (Sturtevant and 
the Y chromosome in D. atha- Dobzhansky, 1956), D. athabasca has a 
basca. Bilis. J-shaped Y chromosome. This has been 
ee ee verified in recent strains of both 


eastern and western localities. However, a strain from Ontario (Algonquin 
Park) was fcund to have a small V-shaped Y (smaller than the large V-shaped 


i 
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X). Two other strains, one from northern Michigan (Iron Mountain) and one 
from New York (Cold Svring Harbor), were found to have a large V-shaped Y 
(similar to the X) associated with the rod-shaped eutcsome, which was present. 
only once in males, thus indicating a translocation between this autosome and: 
the Y. One of these aberrant. strains (C.S.H.) has been used extensively in 
crosses With a Wyoming strain having a normal .J-shaped Y, and these crosses 
have yielded fertile hybrids; hence, the unusual sex-chromosome relationship 
ef the Michigan and New York strains does not indicate a new species. 


Miyoshi, Y. Physiological The yellow pignent extracted from the 
Significance of yellow pigment. mutant strain sepia of D. melanogaster,’ 


which does not seem to occur in recog- 
nizable amounts in the wild strain Oregon R-S, is very much like flavin in © 
its chemical composition. The pigment, however, is not precipitated by NaCl, 
whereas flavin makes an insoluble compound with it. This fact suggested that 
the yellow pigment might play some important role in lieu of flavin in the 
presence of high concentrations of NaCl in the body of the mutant. There- 
fore, these two strains were tested for differences in susceptibility to 
excess amounts of NaCl. The eggs were allowed to hatch on, and fed with, 
Carpenter's semisynthetic mediwn (DIS-26, p. 132) containing NaCl in concen- 
trations of 0.5 M, 1.0 M, and 2.0 M. The cultures were kept at 25° + 1° 6, 
and survivors were counted at each stage of development. The results ob- 
tained were as follows: 


end ora 
Conc. of Nacl No. of Unhatched instar instar Pupae Emerged 
in medium (M) Strain Eees _@  £_&% I q HO. Ve 
- 0 se 500 56 72.8 65,0 5S9.8 125. 5i,2 
(control) 2132 
+ 500 76 88.4 77.8 (| 7506-6172 -78.6 
2196 
0.5 se 500 6.0 57.6 43.6 39.6 6 90 32.1 
Mi’ 8 
* 500 10.4 D1.2 57.6 --$650 c-6LY SS0 
2 84 
1.0 se £50 10.4 ry: 2208 A Oe Se 
Qo 42 
+ 500 10.6 ae BO x EO RE Ree 
ere 
2.0 se ACC 9.0 975 OFS. Getta: of Bee 
© ncdeits 
+ 500 9.8 0 0 fe) So 0.0 
y 


The data show significant differences between the strains when tl.e NaCl 
concentrations were 1.0 M and 2.0 M. These were chiefly due to difverences 
in mortality in the first and second instars. Tue results clearly indicate 
that se is more resistant than the wild stock to a high concentration of 
Nacl. ; 
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Momma, HE. The behavior of the The morphological changes leading to the 
paranucleus in the spermio- formation of the paranucleus during 
teleosis of D. lacertosa. spermatogenesis were reported in a few 


words by the author in DIS-30. At first 
the mitochondrial masses are two in number, and structureless. In the early 
spermatid stage they come together into a single body to form the nebenkern, 
which is considerably larger than the nucleus. It shows a rapid increase in 
volume to about ten or inore times that of the nucleus, and assumes a lamellar, 
concentric structure. Presently the nebenkern undergoes a change in appear- 
ance; the lamellae seem to decrease in number and to increase in thickness 
by coming together at several points. The lamellae seem to be double in 
structure, dividing into two threads. Sometimes, several deeply stained 
granules become observable outside the lamellae, or within the interlamellar 
matrix. Meanwhile, the nebenkern is divided into two parts, which form two 
progressively elongating halves. The lamellae decrease still more in number, 
though their profile is not clear. First, each half of the nebenkern elong- 
ates in a curve within the spermatid. Then both halves elongate further as 
the spermatid itself elongates. A well-stained fine thread appears in the 
cell body. Deeply staining minute beadlike bodies appear along the thread in 
the late spermatid stage. 


Morita, T. Purine catabolism It was demonstrated by Hadorn et al. 
in D. melanogaster. that the eye~color mutant rosye (ry) 


does not contain isoxanthopterin. Sub- 
stances with fluorescence or absorption at about 260 my have been identified 
by means of chromatographs and absorption spectra, in ry and Oregon-R flies. 


It was found that ry did not contain isoxanthopterin at any develop- 
mental stage, but after pupation it contained more AHP (2-amino-4-hydroxy- 
pteridine) than the wild-type strain. Urie acid was not contained at any 
developmental stage in ry, but ry after pupation contained hypoxanthine 
instead of uric acid. Hypoxanthine was not detected in the wild type by the 
chromatographic method. The results are shown in the table. 


i nn ee A ae re ee | nee et eee ee ere ees ee oe ee ee ee we er 


Oregon-k ry 
Larva Pupa Adult Larva Pupa Adult 
Isoxanthopterin + ++ +4 ~ = as 
AHP a + + + ee ae 
Uric acid + ++ + - = = 
Hypoxanthine a + + + ae a 


A EE TN HE SO! RN 


In a double mutant se ry, which showed the se phenotype, the same result was 
demonstrated as in ry. From these results, it seems that in wild-type D. 
melanogaster AHP acts as an intermediary in isoxanthonterin formation. 
Although xanthine was not demonstrated in ry by the chromatographic method, 
in the case of the wild type uric acid could be produced along the general 
pathway according to the following scheme: hypoxanthine ——- > xanthine ———> 
uric acid. It scems that the activity of xanthine oxidase is deficient 
Tray « 


138 Notes and News - Research - DIS=31L 


Moriwaki, D., and Nakajima, ¥Y. In D. ananassae, the gene arrangements, 
Reciprocal effects on heterosis A and B, resulting from the inversion 
in D. ananassae. InIIL can be paired in four genotypes: 


AA, BB, AB, and BA. Comparative 
studies of rate of development in these four types show the following rela- 
tionship, AB > BA=-AA> BB. It is clear that the two heterozygotes pro- 
duced by reciprocal matings differ significantly in rate of development; 
that is, those derived from A mothers (AB) seem to develop faster than those 
from B mothers (BA), the homozygote AA being superior to the homozygote BB 
in rate. More repid development resulted from a mating in which the female 
had the higher rate of development, at least under optimal conditions, con- 
trary to results obtained with D. persimilis by Spiess. 


Later, in a comparison of the development of offspring from AB mothers 
with those from BA mothers, it was found that the former developed faster 
than the latter regardless of the source of sperm. Consequently it can be 
said that the cytoplasmic character which produced these differences in’ 
reciprocal crosses is effective to at least the next generation. In spite 
of the cytoplasmic effect, differences in genotypes could be recognized in 
the two kinds of back-cross offspring of each group. However, it is not yet 
known whether these two effects are additive. 


Mourad, A. Me, Maliah, G. 5.) D. melanogaster and D. simulans, 


and Tantawy, A. 0. Frequency collected from eight different geo- 
or heterozygous inversions in graphical regions, were examined 
natural populations of D. cytologically for frequency of inver- 
melanogaster and D. simulans. sions on the second and third chromo- 


somes. (For the different localities 
mentioned, see research note by Dobzhansky, Mallah, Tantawy, and Mourad in 
this issue.) The results obtained for D. melanogaster from five of these 
regions are given in the table. ‘; me 


| ne eons 


No. % of inversions in each chromosome 

Locality ee ara chromosome ord chromosome 

99 ae aoe Gok ee a 

L ms L R 

University Farn 110 20.00 4,55 --- Pe 
Fayuom 54. 3.70 1.85 awe ra ea 
Mehalla #1 Kobera dodece 20.72 onal 0.90 5.40 
Wadi El Natroon 94. 47.87 seen 8.51 13.82 
Lebanon 66 Veo asian nye 3.03 


A ee ie i I Ae 


es ee ee a es 


The collection from Abou-Sir involved mostly D. simulans and contained 
only three females of D. melanogaster. Two of these females were found to 
have inversions on the sccond chromosome (R); the third had an inversion on 
the third chromosome (R). From Beni- Swef, the flies collected were mainly 
D. simulans, with only nine females of D. melan ogaster. Of these nine fe- 

males, three carried inversions, one each, on the third chromosome (Ly. 


D. melanogaster captured in Kom-Omnibo (N = 13) did not show any inversions. 


The results presented in the table show that most of the inversions were 
found on the second (left) and third (right) chromosomes. Flies from Wadi- 


El-Natroon showed the highest percentage of inversions on the second chromosome, 
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and those from Fayuom the highest percentage of inversions on the third chro- 
mosome. 


No inwersions have been found so far in any of the D. simulans collected 
from these localities. 


Experiments are still in progress, and more populations will be investi- 
gated as well as hybrids between them. 


Muller, H. J. Mutation studies The chief bottleneck in the detection of 
of chromosome 35 simplified by recessive autosomal mutations at non- 
the “sifter-3" method. specific loci, which has limited the 


number of chromosomes that can be 
tested, has been the necessity of inbreeding with one another just those Fo 
individuals of each Py 5 culture thet have inherited the same specified 
autosome of the F1 individual being tested. This operation ordinarily re- 
quires the virtually simultaneous collection of virgin females of the speci- 
fied tyne from each of the numerous Fi-Fo cultures. For chromosome 2, 
several schemes to overcome this difficulty have been devised by the writer 
(Anat. Rec, 24: 41°, 1923; Genetics 13: 279-357, 1928; DIS-25: 117-118, 1951; 
DIS-27: 104-105, 1953), but for chromosome 3 only one scheme (DIS-29; 147- 
149, 1955). The scheme now being offered for chromosome 5, called “sifter-3! 
has the following advantages over the previous one: its operation is 
simpler; it requires fewer stocks; it kills, instead of sterilizing, all Fo 
males of the undersired types; it gives rise only to the types of Fs desired, 
and requires no selection among the latter and no collection of virgin Fs. 


The main principle involved in the overation of the sifter-3 method is 
that of the lethality of hyverploid individuals that have four doses (tetra- 
ploidy) of the region of chromosome 2 extending from about 59C to 60E. This 
is the region common to the Pale transposition (59A1-60E1) and the Y:bw 
insertion (adout 59C-60H5t4). At the same time, hyperploids having three 
doses of this region (or of the slightly longer one of either of the duplica- 
tions just mentioned) are viable and fertile. It is arranged that all Fo 
males of the undesired kind are either tetraploid for this region or killed 
by being homozygous for a lethal in chromosome 5. Thus the Fo females can 
have mated only with males of the desired kind. The Fo flies must be ether- 
ized, however, so that the desired type of nonvirgin fo females can be picked 
out for making up the Fo-Fs cultures. 


The scheme requires that tne Fy males containing a chromosome 3 that is 
to be tested for recessive lethal and/or visible mutations have a homologous 
chromosome & provided with inversions and a dominant marker (the combination 
ru h D InsCxF e® being in most cases the most useful for this purpose), and 
also have a Y chromosome of type Ysbw", carrying the 59C-60E section of 3 
inserted in its long arm. The P} male should have had its two chromosomes 3 
(if both of them are to be tested) differentiated in respect to one or more 
of the recessive markers (such as ru, h, or e®) carried by the dominantly 
marked chromosome of the Fj, so that the Fy males are distinguishable with 
regard to which chromosome 3 of the P, male es tested they contain. Thus, 
the composition of a given Fj male may be Y:bw'; h ri/ru h D InsCxY eS d, and 
that of a brother may be Yibw"s ve pv /ru hoD Instx? 62d. sues Fj males can 
have been derived from Pj males of composition Y:bw ; h.ri/ve bv crossed by 
virgin females of composition e pi/ru h D InsCxF eS. P+ designates section 
59A1-60E1 (of the Pale transposition) inserted into chromosome 3. The Fy 
males (see above) are individually backcrossed to virgin females of this same 
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type. In the Fo generation, 211 males getting the e pi-containing chromo- 
gome 3 are killed by hyperploidy, since they also have Y:bw’ that contains 
section 59C-60E (except for any males which because of nondisjunction lack 
a Y and are therefore sterile). Of the Fp males getting the D-containing 
ehromosome 3 of their mother, those also getting this chromosome from their 
father (the ¥y male) will be homozygous for lethals, while only those 
getting the chromosome to be tested can live; these are of the desired type 
for breeding. The females of the same chromosome-3 type as the males are 
picked out for mating with them. 


A sample pedigree illustrating the above is as follows; 

Py Y:bwts h ri/ve bvd x e pt/ru h D InscxF e® 9 

Fy Y:bwi; hri or ve bv/ru h D InsCxF e§ d x @ like Pj 9 

F, All viable males are like father (Fz 6); females (nonvirgin) having 

chromosomes 3 like that of Fy 6 are picked out for breeding. 

In Fz look for presence of non-Dichaete end check their phenotypes. 

(The Fo-Fg cultures already constitute balanced stocks of whatever chromo- 
some-S lethal or other mutant it may later be desired to save.) 


A minor defect in the scheme arises from the fact that if any of the 
females to which the Py or Fy males are mated should contain a normal Y (oz 
if the Py males should contain one), one or a few viable fertile Fo males 
containing the e Pi chromosome may be produced by nondisjunction. They 
would however be recognizable by being either non-Dichaete or Dichaete 
ebony, and cultures containing such males may be discarded. Even if they 
were used, mutations would still be recognizable among the Fz by looking 
for (or at) the non-Dichaete non-cbony flies. In any case this situation 
would not cause nonlethals to be s cored as lethals (a much more serious 
error than the converse one). A stock for furnishing the e pi-containing 
fenales is now under construction in which this source of difficulty will 
be obviated by having the males supplied with a Y:bw* instead of a = 
chromosome; females with the Y:bw’ in addition to their e Pi would be 
inviable. 


The Py males of the above scheme can be obtained by crossing two at ey 
stocks having the respective chromosomes 3 of the Fy and having (at least 
in the Pp stock that furnishes the male in the rH cross) a Y:bw' instead of 
ordinary Y. However, the chromosomes 3 of flies of any desired stock (or 
from nature) can be tested by crossing females containing them to males 
having Y:bw* and ru h D InsOxF eS, or by crossing males containing them to 
females having Y:bw', attached Xts, and ru h D InsCXF e®. These crosses at 
once provide F, males of the type shown in the preceding scheme, but they 
can if preferred be used as "Py" if the mutation frequency of their own 
generation is to be ascertained. A stock that is being made up for this 
purpose has the composition Y:bw' /X*& X.x ("snoct"); ru h D InsOxF eS Aié 
Ins ri Sbl. ‘ 


(This work has been supported by a grant to Dr. E. J. Muller ana 
associates from the Atomic Energy Commission, Contract AT(11-1)-195.) 


Muller, H. J., and Edmondson, M. A translocation between the Y and the 
Transposition of entire 4-euchro- fourth chromosome, with functional 
matin into a fully functional Y. male-fertility genes, was found by 


Edmondson in 1946, in x-rayed material, 
and has been carried among the Indiana stocks ever since (see DIS“255. Dass. 
1946, et segs). Recent genetic analyses by Muller have shown: that the whole 


November 1957 Notes and News - Research 141 


of the euchromatic portion of 4 has been inserted into the Y, leaving both 
chromosomes fully functional without any other parts of 4 or Y being re- 
quired. Thus the case fits the definition of "transposition," a deletion 
from one chromosome into a nonhomologous chromosome, but it is unusual in 
being a whole-arm transposition. 


Muller has constructed a stock of it, denoted simply by Tp4:Y, or still 
more simply by Y:4, in which all females as well as males contain it in dip- 
loid dose and are free from all other Y and 4 chromosomes and chromosome 
aces: and another stock, in which the vE arm of Novitskits Y°.X InzN yeY 

08 y* has been exchanged for the portion of the Y:4 chromosome that includes 
si and 4 but not YS. We are not yet sure whether 4 lies on the same side of 
the centromere as yl, or whether the centromere of Y:4 was derived from Y or 
from 4, However, four breaks would have been required if the centromere were 
from 4, otherwise only three. 


That the inserted 4 affects the recombinetional properties of this Y is 
indicated by the fact that in a count of 12,187 offspring from females con- 
taining ordinary attached X chromosomes homozygous for yellow, besides a Y:4 
and two free 4's homozycous for ci ey® | crossed to males with a Y:4, a normal 
X, and likewise two free 4's with ci ey® , not a single case ort "*detachment* 
of the attached Xts was found. Ordinarily these attached X's in company with 
a normal Y would have given 8 or more spontaneous detachments, by exchange 
between the X.X and the normal Y. However, the above-mentioned case of 
attachment of vl:4 to Novitskits "X.Y" did involve an exchange of much the 
same kind as is in question here. 


(This work has been supported by a grant to Dr. H. J. Muller and 
associates from the Atomic Energy Commission, Contract AT(11-1)~-195.) 


Muller, H. J., and Oster, I. 1. An X-ray~induced forked of mosaic ex- 
Suppressor Aehion effective with pression (Muller, DIS-20: 88, 1946) 

a subgene deficiency of a normally was found to have involved a simultan- 
duplicated locus eous change in two positions (Muller, 


DIS-21: 71, 1947): (1) a recessive 
mutation to a moderately expressed forked, "f*," which had arisen in the 
position usual for this character and which showed ordinary crossing-over 
relations, and (2) a gene having a dominant suppressor~like action on forked, 
of mosaic expression, located in the heterochromatin of the X near the 
centromere; addition of a Y chromosome increased the normalization of the 
forked character caused by the heterochromatically placed mutant. It was 
inferred from this simultaneous origin of a complementary hypomorph and 
hypermorph in different positions that they did not represent a mere coinci- 
dence but that, as in the case of the Pale transposition for which Altenburg 
in 1918 made a similar inference on the same grounds, a region had been re- 
moved from one position, here that of f*, and inserted into the other posi- 
tion (a change designated as a "shift" mat the deficiency is in the same 
chromosome as the insertion). The gene in the heterochromatic location was 
therefore designated "ftih (i for insertion and h for its heterochromatic 
position), and both its mosaic expression and the normalizing effect of extra 
heterochromatin upon its action were in accord with these effects in other 


cases of variegation. 


It was thereby implied, although not expressly stated, that f* was 
really a deficiency, of the piece represented in the cig eas aioli icartent More- 
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over, since crossovers having f* without ttt were found to have a viability 
and fertility usual for forked, along with only a moderate expression of the 
forked character, unlike what was known to. be true: for chromosomes showing a 
deficiency of the entire forked region, it was self-understood that the, f* 
deficiency involved only a portion of the region functionally concerned with 
forked. That is, this region must normally be made up of two or more subloci 
or subgenes, not all of which had been shifted to the ftih position. Direct 
: proof of the compoundness of the forked region, by means of experiments 

| showing that the different forked alleles tested fall into two groups, the 
members of either of which show crossing over with the members of the other. 
group, was later provided by M. M. Green (P.N.A.S. 41: 375, 1955, and 

PN eis 42: 73,1956). | 


Valencia (reported by Muller, 1946, ibid.) had found that the f* defi- 
ciency is too small to be scen in salivary chromosomes, as is only to he 
exvected of a subgene deficiency. Further evidence of the deficiency nature 
of. £* was obtained by Oster (reported by Muller and Oster, Advances in 
Radiobiology: 407, 1957), in the finding.of no case of spontaneous or in- 
duced back mutation of f* in counts that would have given an expectation of 
6 cases if forked-l had been used. This does not, however, imply that f* 
is unable to give back mutations, as by means of duplication of the remain- 
ing region; but most back mutations of forked are not duplications, as shown 
by the fact that their frequency in ring X's is about as high as elsewhere 
(see Muller and Oster, ibid.). It may be concluded that in this region 
hypermorphic mutations of norijal subgenes are either less freguent or less 
$i effective than those of mutent subgenes. 


It might seem natural to assume that because f* {23 deficiency it 
cannot be suppressed by a modifier, such as Whittinghill's su-f, especially 
since Green (ibid.) found that only about half of the spontaneously arisen 
) forked alleles tested by him (including none known to belong to his second 
i locus-group) and none of the X-ray-induced ones (of either locus-group) were 
r suppressible by su-f. In our laboratory Sara Frye has recently obtained a 
‘ similar series of results on spontaneous and induced forked alleles, not yet 
: published. However, f* has been found by us to be definitely suvpressible 
a by su-f. We may conclude from this not only that some X-ray-induced forkeds 
are suppressible but also that suppressibility does not constitute evidence 
against deficiency. Conversely, the unsuppressibility of the previously 
tested X-ray~induced forkeds cannot constitute evidence that they are defi-~ 
ciencies, as might otherwise have been suspected. a 


This result calls for a revision of thinking concerning suppressor 
action. It seems to have been tacitly assumed by some students of the 
subject that when a forked or other mutant is suppressible, the suppressor 
is somehow stepping up the effectiveness of the reactions initiated by that 
mutant gene or subgene itself, This is impossible, however, when the given 
gene or subgene is actually absent, as in the case of f*. Here, then, it is 
the effectiveness of the reactions initiated by the remaining subgene(s) 
that is stepped up, so that they are able to compensate for the’ deficiency. 
If the same general principle holds also in the suppression of nondeficient 
mutants, such as forked-l and forked-5, the action of the suppressor here 
may really be on the sublocus that adjoins them, the one thet remained nor- 
mal, rather than on the mutant sublocus itself, that we had considered to be 
suppressed. The suppression would consist in an enhanéement of ‘the unmutated 
sublocus, causing it to react, in effect, hypermorphically. Thus when 
forked~l was suppressed it might be the sublocus of forked-3 that was en- 
hanced. However, it is also possitle, in the case of nondeficient mutants, 
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that the gene-initiated reactions of the different subloci may merge at a 
stage preceding that at which the "suppressor" action is exerted, so that it 
would be improper to refer the suppressor effect to a reaction on the product 
of any given sublocus, 


We have used the term subgene advisedly in this case, since the above- 
noted evidence indicates that the forked region of the normal X chromosome is 
compound in the sense of consisting of a number of separable parts of similar 
structure and function just as does the scute region of the X (viz., at least 
achaete and scute) and the male-fertility regions of the Y. Only in these 
three cases has this conclusion, to our knowledge, been well supported. The 
support involves evidence, in each case, indicating that when a break occurs 
in the given region, followed by a linear separation of its parts, both parts 
continue to some extent to perform the function in question. 


In cases exhibiting only the more usual evidence of pseudoallelism based 
on crossing over, on the other hand, it is always possible to postulate, and 
often there is direct ground (based on the difference between cis and trans 
compounds) for concluding, that the similarity of action of mutants occupying 
nearby positions has been caused by a "position effect," a reaction occurring 
adequately only within a minute distance between one gene or gene product and 
a neighboring gene or gene product. When this is the case, however, it is 
usually a sufficient explanation in itself, without the postulation of a 
Similarity in actual structure and mode of action of the cooperating genetic 
entities. Thus, in these very cases we lack grounds for inferring that the 
given region is of duplicational nature or origin. 


In the case of forked, as in that of scute and the Y, it is the struc- 
tural change that gives us evidence that each part of the region, even when 
separated from the other, can to some extent perform the function of the 
other, inasmuch as (1) the remainder present in its normal location in the ¢* 
chromosome does not have the extreme forked effect shown by a full-fledged 
deficiency and (2) the shifted material (when the incapacitating effect of 
the adjoining heterochromatin is counteracted by an extra Y) also is able to 
act in bristle normalization. In other words, both parts have some “anti- 
forked” or bristle-straigntening effect that is not dependent on a positional 
reaction and they therefore carry on such similar functions as to lead us to 
conclude that they were derived from a common ancestral gene by its linear 


duplication. 


A less likely interpretation of the insertion, f*4, is that it involved 
a larger piece than the deficiency, f*, but if this were true this inserted 
piece would have had to be contributed by the sister chromatid to that in 
which the deficiency f* occurred, and that chromatid would have sustained a 
larger deficiency than f*. The complicated nature of this interpretation 
reduces its probability; but if this process had occurred the case would not 
illustrate the similar functioning of different subgenes, since the inserted 
piece might contain the entire region, and the evidence that the neighboring 
loci were products of a duplication occurring in the past evolution would 


thereby disappear. 


If we accept, at least as a working hypothesis, the interpretation that 
f* and ftib are complementary, a curious paradox is encountered in attempting 
to bring this case into line with Green's finding that the loci (or subloci) 
dealt with by him fail to produce normal bristles except when there is a 
chromosome having both or all unmutated loci (or subloci) close together, 
that is, in cis arrangement. For in our case {at least with the aid of an 
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extra Y) the parts even when separated, as they are in the £* ptih chromosome, 
are able to give rise to a normal bristle phenotype. Evidently, the parts 

are not just the same ones as those studied by Green, or the mode of reaction 

of one or more parts has been altered by their mutation or positional change. 


We should be glad to have anyone who wishes to do so conduct further 
cytological study on this material. 


(The more recent work here reported has been supported by a grant to 
Dr. H. J. Muller and associates from the Atomic Energy Commission, Contract 
API -1)=195 4) 


Muller, H. J., and Schalet, A. As noted in the earlier description 

Further improvements in the "Maxy* of this stock (Muller, DIS-29: 146, 

stock for detection of specifier 1955), the X of the male has the 

locus mutations, moderate-sized inversions In49 and 
Bil, It also has the minute inversion 


that goes with the combination 1J1 scJt (mistyped sc21 in prs-29) and was 

provided with the marker miniature wings (m). The duplication of the left 
end of the X designated as 1 te, » attached to the long arm of the Y to give 
the chromosome designated as isi .Y, allows the males to live despite the 

presence of 1J1 in their X, but it does not cover the scute or yellow loci 
(Muller, DIS-28: 140, 1954). 


Unfortunately, both sod + (like most:.scutes) and m reduce the viability 
and fertility of the males, Moreover, sc interferes with the detection of 
bristle mutants and m with thet of wing mutants. These difficulties have 
now been overcome, 


In place of soot in the X chromosome of the male we now utilize sco i{+) 
which was found by Schalet as a spontaneous back mutation of sod that re- 
sults in a virtually normal vhenotype of bristles and good viability but 
does not prevent the lethal effect of 1J1. In place of m we now use oc, 
which does not interfere with the detection of any of the genes in question, 
and has good viability and fertility in the male, so that approximately 45% 
of the flies in these cultures are males. In addition, oc has the advantage 
of sterilizing all those females which, having acquired a LIS Ry through non- 
disjunction, are viable even though homozygous for the lJl-containing X chro- 
mosome. The Bar-Ml region of eke chromosome contains a nonlethal moderate 
bobbed allele. 


The insertion of oc into the In49 of this chromosome was carried out by 
Muller, by utilization of heterozygous inversions in chromosomes 2 and 3 
simultaneously (those associated with Oster's Curly chromosome and with the 
Dichaete CXF complex) to step up crossing over between the X's. This inser- 
tion of oc from the X without In49 into that with In49 required double 
crossing over in which both points of crossing over were within the limits 
of this inversion. One case occurred among about 5000 offspring that had 
received oc. The In49 oc combination will also be useful in other connec- 
tions, as for instance in our derived stock of the composition scSl B In49 
snX2 oc ptg sc8, As usual, the oc within In49 has the nearby pte along with 
it, but this has no useful function here. 


\ 


As a further Cucroranenes Schalet has obtained a representative of. the 
multiple-recessive X chromosome of the "Maxy" stock (that carr ving the 
specific-locus markers) which has, by spontaneous mu tation, acquired a lethal. 
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This lies between the loci of sc and w. It preverits the appearance, even as 
larvae, of the multiple-recessive males, which, being unwanted, were wasteful 
of breeding space and scoring time, and sometimes bred. It also kills so 
effectively that no gynanders manifesting this chromosome have yet appeared, 
although in the nonlethal stocks the same number of flies had shown a notice- 
able frequency (1/7500 9) of them, resulting in mutant-like individuals. 
Finally, the multiple-recessive chromosome, which had been found to have lost 
rb in the process of inserting ec, has been repaired so that it now contains 
both these genes. 


" The stock | S, now constituted as follows in odd ean ee 

IL .¥{171 se7*'*) tao ptg oc Bll,In g and 171 scJL(+) 149 v ptg oc BM ty 
ysi scY’+,In car paey TO ov aS sn° ct© em rb ec w pn sc? 2. In aaa 

sneretians the sceJl-cont aining chromosomes, having v+ and v, respectively, 
are interchanged between the male and Aaah) with a eisin So crisscrossing 
of the vermilion phenotype, as a check peainet the rare production of excep- 
tions through the occurrence of nondisjunction in the mother, Nondisjunction 
in the father produces daughters with a Ap Re oar and these in the next genera-~ 
tion produce many homozygous oc females and a few male and female exceptions 
with regard to vermilion; cultures showing these characteristics are not used 
for further breeding. It will be seen that in this scheme only one type of 
female and one type cf male is regularly produced in any given generation, so 
that attention may be concentrated on finding the mutants. Moreover, the 
nonvirgin females can be bred individually, like C1B females, for ascertain- 
ment of the freouvuency of lethals in their sev 1-containing X; a female with a 
lethal produces no sons, 


(This work has been supported by a grant to Dr. H. J. Muller and 
associates from the Atomic Energy Commission, Contract AT(11-1)-195.) 


Murrey, C. ee kU EE eS sake: The suggestion has been put forth by 
Studies of the effect of varying several workers in recent years that 
concentrations of salt on recom- chromosomes are composed of particulate 
bination in D. melanogaster. units linked through divalent cations 


and that electrostatic attraction plays 
an important role in chromosome stability. This suggestion has come from 
experiments in which excess or deficient amounts of divalent cations are cor- 
related with altered recombination frequency. Altering the chemical environ- 
ment of chromosomes by varying ionic strength may permit the detection of 
some clue as to the imvortance of electrostatic forces in chromosome stabil- 
ity. The experiments reported in this note were performed to detect such 
clues. This was a pilot study, and no attempt was made to determine the 
extent of alteration cf ionic strength in the cells of the various tissues. 


Larvae heterozyzous at the y ec ct vw y f loci were bathed in NaCl 
solutions of various concentrations for 24 hours during the last day of the 
third-instar stage. It has been shown that treatment by immersing larvae in 
test solutions is as effective as injecting the test solution into the larvwae, 
Both hypo- and hypertonic galt solutions were used as test solutions (0.0, 
O7o 0275), 6.0 pzand 162% NaCl). Control groups were untreated flies. All 
work was carried out at 24419 C. If chromosomal instability was induced by 
this treatment it could be reflected as disturbed development of imaginal 
tissues or altered recombination frequency among the offspring of test- 
crossed treated females. Neither of these effects was observed. Nearly all 
the treated flies pupated and subsequently eclosed into normally developed 
adults. The recombination frequencies in the segments of the X chromosome 
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tested are not significantly different between any of the treated groups and 
the controls. There are a number of possible explanations of why the treat- 
ment does not affect the frequency of recombination, the most likely being 
that the sodium ions a2 not penetrate into the cells of the gonads. 


Nawa, S., Taira, T., a and. d Oshima, C. As a result of incubation of the 
Nonenzymatic. conversion of the |. yellow pigment obtained from se with 
yellow pigment found in D. melano- methylene blue at near neutrality, 
gaster. | AHP (2-amino-4-hydroxypteridine) was 


produced. This result was confirmed 
by means of two-dimensional paper chromatography. It is concluded that DPN 
(diphosphopyridine nucleotide) cannot serve as a hydrogen acceptor. The 
other pterins found in D. melanogaster, such as 2-amino-4-hydroxypteridine~ 
6-carboxylic acid and 2=amino-4-hydroxy-6- (1* ,2*-dihvdroxypropyl) -pteridine, 
were not affected by incubation with methylene blue. 


Nawa, S., Taira, T., and Oshima, C. An enzyme which was found in our 
Pterin dehydrogenase and its laboratory in a homcegenate of D. 
coenzyme in D. melanogaster. melanogaster can catalyze the oxi- 


@ation of AHP (2-anino-4-hydroxy- 
pteridine) to isoxanthopterin, and it may be capable of converting xanthine 
into uric acid. The pH optimum of this enzyme is in the neighborhood of 
8.5. The enzymatic oxidation of AHP to isoxanthopterin could not be cata- 
lyzed without a cofactor such as methylene blue or DPN (diphosphopyridine 
nucleotide), when a dialyzed preparation was used. Because of its nature 
this enzyme was named "pterin dehydrogenase." When an undialyzed prepara- 
tion was used, however, the enzymatic oxidation progressed at an appropriate 
rate without the addition of methylene blue or DPN. 


Our experiments showed that DPN was a more effective electron acceptor 
than methylene blue. Therefore it seems that DPN may be a more useful co- 
enzyme of this enzyme in vivo. 


From our evidence it appears that an enzyme obtained from mild and 
mammalian liver immediately catalyzed the oxidation of both pterin and 
xanthine by molecular oxygen. Further, a preparation from chicken liver 
reacted only very slowly with nolecular oxygen as compared with either 
methylene blue or DPN. In this case, however, the ability of DPN as an 
electron acceptor was approximately 10 per cent that of methylene blue. 


In another experiment, an enzyme obtained from the silkworm in our 
laboratory showed a similarity to that from D. melanogaster. The mode of 
action of this enzyme in insects, therefore, differs 1 functionally from that 
in mammals or birds 


Ogita, Z. Resistance to phenyl- PIC is well known not only as an 
Tiingebaniae (PTC) and phenyl- inhibitor of melanin formation but 
carbamide (PC) in D, melanogaster. also as a substance used in diagnos- 


ing "tasters" and “nontasters,”" the 
trait being inherited as a Mendelian recessive. #ffects of PTC and PC on 
the emergence of flies were inves partes by measuring percentages of flies 
emerging on a dry yeast medium (agar 2 g, dry yeast powder 3 @, sugar 4 g 
in 100 ml water) containing PTC in 1 concentrathona of 0.5 mM, 1.0 nM, ana : 
5.0 mM, and PC in concentrations of 5.0 mM, 10.0 mM, 50.0 mM, 70.0 ae and 
100 mM. 
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The order of a rohaie tee to PTC was as follows: y = ywf =w > Oregon 
(iso) = ell(coiso) = B etl(coiso) > we > Canton-S > huis fe Oregon > bw = 
Hikone-R > Oreson=Ritt ) = y Oregon-R-(I) = v Oregon-R-(T) > v. Emergence of 
Oregon, bw, Hikone-R, Oregon-R-(I), y pat iehiae (I), v Oregon-R-(I), and v was 
inhibited markedly by the addition of 2,0--3.0 mM PIC to the dry yeast 
medium, On the other hand, y, yw f, w, Oregon(iso), e41(coiso), and B 
ell(coiso) were resistant to 5.0 nM PIC, 


The order of tolerance to PC was as follows: Hikone-R > etl (coiso) = 
Oregon(iso) = Canton-S = ywf iw. Emergence of etl(coiso), ert cA 
Canton-S, y w : ea ete, was inhibited markedly by the wadittion of 50.0 mil 
PC to the medium, whereas the Hikone-R strain could resist up to 100.0 mM PC. 


It is of interest that the Hikone-R strain, which shows “cross resis- 
tance" to various insecticides such as DDT and BHC, is less resistant to PIC 
than the Canton-S strain (susceptible to DDT, BHC).. On the contrary, the 
relation to these strains to PC seems to be reversed. Therefore, the 
mechanism of inheritance for resistance to PIC seems to be different from 
that to insecticides like DDT, BHC, and parathion. 


Oksala, T. A. The mechanism of The following types of females were 
secondary nondisjunction of X tested with respect to frequency of 
chromosomes and autosomes. secondary nondisjunction of the X 


chromosomes: 


Percentage of 


Mother sec. nondisjunction 
1. w/w/Y 7 2% 
2. w/w 16.2% 
3. wit Rp 4 fy 17.3% 
4, wit/ esa Cy /+ 10.0% 
5, wit /wnt/y. 1(233)rn/+ 8.1% 
6. itt Aygndefey’ > Cy/T(2;3)rn 2.3% 


In case no. 6 the disjunctional progeny exhibited the following peculiarity: 
in the + fraction, abvovt 90% of the flies possessed a Y chromosome, whereas 
in the Cy fraction only about 10% had a Y chromosome. 


All the results listed above can be explained on the assumption that 
bouquet orientation occurs in the early meiotic stages. The distal ends of 
all the chromosome arms and the heteropycnotic Y chromosome are situated 
close to each other at the base of the bouquet, where the pairing begins, 
whereas the centromeric regions are raised to the top of the bouquet as a 
result of the pairing process. The interpretation is as follows. 


When the X chromosomes are heterozygous for an inversion (case 2) they 
pair with a loop. Accordingly, they do not rise to the top but remain at the 
base of the bouguet. The Y chromosome situated there now has a better oppor- 
tunity to pair with the heterochromatic blocks of both X chromosomes than is 
normally the case. The result is a high percentage of nondisjunction as com- 
pared with the normal situation (case 1). The fact that X chromosomes remain 
at the base of the bouguet is thus the primery reason for the higher percent- 
age of nondisjunction. 


Cooper's studies (Proc. Natl. Acad. Sci. 34: 179-187, 1948) have shown 
that the more X chromosomes differ in structure, resulting in slower and more 
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éifficult pairing, the higher is the percentage of nondisjunction. 


Case 3 shows that even when there is inversion homozygosity of the X 
chromosomes the percentage of nondisjunction may be ‘exceptionally high, pro- 
vided that the inversion is of the type of In(1)w™, in which the heterochro- 
matic block of the X has broken an@ a considerable portion of it has been 
transferred to the distal end of the X. Situated thus, it remains at the — 
base of the bouquet, and this heterochromatin of both homologues readily 
pairs with the Y chromosome. 


The two inversions in the second chromosome of the Cy stock signifi- 
cantly decrease the rate of nondisjunction of the X chromosomes, as has been 
known since the studies of Sturtevant (Carnegie Inst. Wash. Year Book 43: 
164-165, 1949). Since the two second chromosomes, which pair by making two 
inversion loops, remain at the base of the bouquet, their heterochromatin 
has an opportunity to pair with the Y chromosome. Since as a consequence 
the X chromosomes, in many cases, remain free and segregate normally, the 
result is a decrease in the percentage of their nondisjunction. The pairing 
of the Y with the second chromosomes obviously fairly often leads to 
(secondary) nondisjunction of the latter. This can be concluded from the 
fact that flies without e Y vroduce during the same period more than twice 
the progeny produced by flies with a Y. Obviously the latter, owing to the 
nondisjunction just mentioned, lay a large number of two-II and no-II eggs, 
which naturally give rise to lethal zygotes. Since these inviaodle zygotes 
are all disiunctional with respect. to the X chromosomes, the actual percen- 
tage of nondisjunction is still lower than the 10% obtained in the experi- 
ment. The inversions of the third chromosome have a corresponding effect, 
but the data from these experiments are as yet insufficient. 


Case 5 proves that (autosomal) translocation heterozyzosity also de- 
creases the percentage of secondary nondisjunction of the X chromosomes. 
T(2;3)rn is prectically a whole-arm transfer between II and III (cf. 
Carlson, DIS-30: 109, 1956), Pairing in the heterozygote rotund thus gives 
a group of four, with an exchange of partners near the centromere of each 
chromosome. In such a configuration the pairing is slower than normal, 
since each arm pair forms an obstacle to the pairing of neighboring chromo- 
some arm pairs (cf. Oksala, Hereditas 38: 449-480, 1952}. Obviously, the 
pairing often remains incomplete, since in the rotund heterozygote the 
crossing-over percentages Tor all the arm pvairs are much lower than normal. 
Owing to this slow and incomplete pairing, the proximal regions of the chro- 
mosomes are delayed longex than usual at the base of the bouquet, where 
their heterochromatic blocks offer an attractive pairing partner for the Y. 
Thus the X chromosomes frecuently remain free and their nondisjunction rate 
is decreased, 


Case 6 displays the strong combined effect of autosomal inversion and 
translocation heterozygosity. The pairing pattern of the autosomes is 
largely the same as in the foresoing case. The nontransloceated second chro- 
mosome, however, obviously pairs only with the distal parts of its arms, 
since pairing with loops is practically impossible in a group of four. It 
is the heterochromatic block of the Cy chromosome which, having remained at 
the base of the bouquet, pairs most easily (in 90% of the cases) with the Y 
and segregates from it, thus going to the same pole with the two translocated 
chromosomes. 
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Oksala, T. A. Pairing pattern The experimental results reported in 
of the chromosomes in feiale the preceding note make it appear 
meiosis in Drosophila and the highly probable that in the early 
“interchromosomal effect on stages of meiosis the Y chromosome, 
crossing over," when present in the female, is able 


to pair with the heterochromatic blocks 
not only of the X but also of the two large autosomes. Consequently, it can 
further be assumed that a general pairing affinity exists among the hetero- 
chromatic regions of all, even heterologous, chromosomes. In the same 
report it was also shown that many of the phenomena connected with secondary 
nondisjunction of the chromosomes are explicable on the assumption that a 
bouquet orientation prevails during the pairing process of the chromosomes. 
On these ideas is based the following hypothesis, which has been advanced to 
explain a number of important findings concerned with the “interchromosomal 
effects on crossing over,'* 


If all the chromosomes are structurally of the wild type, all the 
proximal heterochromatic parts (6 blocks in all) are situated at the top of 
the bouquet. There each heterochromatic block has the opportunity to pair 
not only with its ordinary partner but with any of the other heterochromatic 
blocks. Each “illegal* pairing produces an exchange of partner, which 
greatly slows down the pairing of the euchromatic chromosome arms and is 
even likely to make it impossible in the most proximal regions. Thus cross- 
ing over only rarely takes place in these varts of the arms. The result is 
that gene loci are crowded around the centromere in the crossover maps. 

This state of affairs also affords an exdlanation of the phenomenon that 
interference, as a rule, does not work across the centromere, since it does 
not act over unvaired chromosome regions (cf. Oksala, Hereditas 38: 449-480, 
f952)- 


The phenomenon of “interchromosonal effect on crossing over” implies 
especially the effect of inversion heterozygosity on the crossing-over fre- 
guency in heterologous chronosomes (see, €.g., the review by Schultz and 
Redfield, Cold Spring Harbor Symp. Quant. Biol. 16: 175-197, 1951). If one 
chromosome has a large enough inversion or two inversions, it pairs with its 
normal partner with an inversion loop(s). Such a configuration is not able 
to rise to the top of the bouquet but remains with its heterochromatic block 
at the base. In this case only four heterochromatic blocks are left at the 
tov of the bouquet, aad this gives them a better opportunity for “legal" 
pairing. The result is an easier and more complete pairing of the proximal 
euchromatin and thus an increased frecuency of crossing over. If two chromo- 
some: pairs ave heterozygous in regerd to inversions, both remain at the base 
of the bovguet and the only homozygous pair alone rises to the top, having 
thus optimal chances for a complete pairing. Consequently, inversion hetero- 
zygosity in other chromosomes mechanically facilitates the pairing of the 
proximal parts of the arms of the remaining chromosomes causing in them a 
large relative increase in the crossing-over percentage. The other phenomena 
connected with this »sronounced effect are explicable on the assumption that 
the interference pattern must be profoundly modified as a result of such a 
complete pairing. 


Other findings related to “interchromosomal effects" are also explicable 
on the basis of the »nresent theory, but they are not touched on in this 


limited exposition. 
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Okubo, S. A glucoside in Metabolic products of tyrosine in D. 

D. melanogaster. melanogaster have been investigated by 
x meaus of paper chromatography. About 
twenty pupae of various strains were extracted with 80% methanol, and the 
concentrated extracts were spotted on filter paper. The chromatograms were 
developed with n-butanol, acetic acid, and water (4:1:1) and then sprayed 
first with 2:6-dibromoquinone-chlorimide dissolved in butanol and subsequent- 
ly with veronal buffer (pH 8.5). The blue spot was recognized at Rf 0.5. 
This spot is most evident in the claret (ca) strains, but indistinct in the 
ca” and other strains. A genetic analysis is in progress. As this compound 
is resolved into a diphenolic substance and a glucose after hydrolysis, it 
seems to be a glucoside similar to 3-hydroxy-4-0-(# -glycopyranosido) -benzoic 
acid isolated from the cockroach (P.C.J. Brunet & P.W. Kent, 1956). 


Oster, Irwin I. Two unusual Thus far all known mutations resulting 
cases of white-variegation. in the so-called variegated phenotype 


that have been tested for suppression 
of their mutant character by addition of heterochromatin (usually in the form 
of an extra Y chromosome) have proved to exhibit this reaction. These cases 
were originally called “eversporting displacements" by Muller because he had 
found that their mosaic expression (i.e., an interspersing of mutant and non- 
mutant tissues) was caused by a chromosomal disarrangement; later observations 
by him (1935) and by Schultz (1936), independently, showed that in each case 
the euchromatic locus in question had been placed in the neighborhood of 
heterochromatin. 


However, in 1946 (DIS-20: 88) Muller found a sex-linked recessive muta- 
tion of spontaneous origin which causes alleles of white, such as apricot, to 
become mottled. This mutation, designated "mottler of the white series" (mw), 
is located slightly to the right of cut and is not associated with a struc- 
tural change of the chromosome. By using a scheme for introducing extra Y 
chromosomes into the male we have found that extra heterochromatin is without 
effect in suppressing the action of mw. 


The second case was found by Mrs. Astrid Cicak, working in our labora- 
tory, amongst the F, offspring of YS.X Ink y.yb eae y’ (no free Y) irradi- 
ated males mated to y© su-w2 w? bo.= (no free Y) females. This fly was a 
male with variegated eyes (i.e., mosaic for red and white facets). When bred 
to females with attached-X's it yielded males which all showed mottling of 
the eyes. However, only about half of them were non-yellow igths whereas the 
rest had lost the sc® insertion (which carries yt) and therefore were yellow 
(y). This variegated mutation, designated "white mottled of Cicak™ (wmCi) , 
was found to have been caused by a change allelic to white. It was similar 
in appearance in both yellow and non-yellow lines. Although some double 
crossovers would be expected from breeding YS.X InEN wMCi y yb 5c8 yt/y* vt 
car females, none were obtained in a total of 300 offspring; this indicates 
that w0Cl is associated with a large structural change of the chromosome. 
Introduction of an additional free Y into the stocks did not alter the ex- 
pression of the variegation. 


These observations indicate that the phenomenon of variegation in D. 
melanogaster is not necessarily associated with heterochromatic disarrange- 
ments that are suppressible by extra heterochromatin. 


(This work has been supported by a grant to Dr. H. J. Muller and 
associates from the Atomic Inergy Commission, Contract AT(11-1)-195.) 
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Paik, Y. K. Identification In the last issue of DIS (p. 110) we 
of a few uncertain species of reported a number of Drosophila species 
Drosophila reported in DIS-30. collected from May to October, 1956, of 


which some were recorded as uncertain 
species, We have identified these as follows: D. (Hirtodrosophila)sp. = D. 
(H) sexvittata; Amiota (Phortica)sp. = A. (P) variegata; Leucophenga sp. ne 
L. (Trichiaspiphenga) argentosa; Mycodrosophila sp.--1 = Mycodrosophila 
poecilogastra. 


Paik, Y. K. Seasonal changes The purpose of the present article is to 
in Drosophila populations in report the results of a survey of 
wo adjacent areas in Korea. seasonal changes in population size, and 


of the sex-ratio balance, of wild Droso- 
phila populations. Samples were taken at two woodland areas around the foot 
of Mt. Mootung (1000 m in height), about five kilometers distant from the 
University. Collections were made, as a rule, at intervals of one week 
during the whole season from July, 1956, to June, 1957, by sweeping over 
large apple-baited trav-cans. At each of two areas four traps were placed 
in a row (10 m apart) at the fixed positions throughout the whole period. 
Baits were changed every week. All collections were done for three hours 
right before sunset in the late afternoon. 


Our collections records show that a total of 12,918 flies were taken 
during the period in both areas. The area-1l collection consisted of 6082 
flies, representing twenty-seven sympatric species, of which nineteen be- 
longed to the genus Drosophila (including subgenera Drosophila, Sophophora, 
and Pholadoris) and eight to other genera of the family (Amiota, Mycodroso- 
phila, Micredrosophila, and Leucophenga). The 6836 flies collected at area 2 
represented twenty-five sympatric species, of which sixteen belonged to the 
genus Drosophila (including three subgenera, as in area 1) and eight to other 
genera (including the four found at area 1 plus Scaptomyza). 


Changes at each of the two areas, showed two sharp seasonal maxima in 
size, one in the autumn (October-November) and the other in the spring 
(April). Total populations sank to an extremely low level, statistically 
zero, during the cold winter months (December-February) , which can generally 
be considered a severe “pooulation bottle-neck period” in our climate. Total 
populations also dwindled to a low level during the warm summer months (July- 
August). Results obtained here are in striking agreement with the pattern of 
seasonal changes in Drosophila populations of a temperate climate predicted 
by Professor Patterson (Univ. of Texas Fub. 4313: 203, 1943). The total 
population changes from month to month throughout the year were closely con-~ 
cordant with each other in the two ponulatious at the two areas (correlation 
coefficient, r = 0.969 and t = 12.402), 


Spvecies-specific changes in the populations were also considered. 
Records of six species and two complexes of the genus Drosophila which were 
abundant or common throughout the year were selected for this purpose. Most 
of the selected species showed two yearly maxima, the rest one sharp maximum. 
Furthermore, monthly changes in relative frequencies were species specific. 
This is confirmed in some degree by computing the correlation coefficient (xr) 
for relative frequency of a given species in the two areas. Some of the 
results are summarized in the first table. The data used for figuring the 
correlations were the numbers of flies of a given species collected in a 
given jaonth divided by the total number of flies of the genus Drosophila 
collected in the same month. 
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Relative Frequency 

we: out jrarea.). area 2.» Seasonal peak. a) .iPe eS 
D. auraria 8% 11% autumn and spring 0.964 11.463 
D. transversa~ 

complex 14 25 autumn and spring 0,928 7.876 
D. nigromaculata 3 3 autumn and spring 0,765 3.459 
D. cheda-lacertosa — 2 3 autumn and spring 0.781 3,954 
D. bizonata 30 30 winter and spring 0.998 49.921 
D. coracina 30 16 spring 0,900 10,277 
D. lutea 6 6 autumn ; 0.991 23.409 
D. suzukii 5 4 autumn 0.874 5,687 
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D. bizonata represents an interesting case. This is the only species 
that was . present throughout the whole year. Only one female was trapped at 
area 1 in February, when the mean temperature was below zero centigrade; none 
of any other species was trapped in this month. Nevertheless, this species 
was trapped at the two areas in considerable numbers during the rest of the 
"population bottle-neck period," during which cold weather near the freezing 
point continued. In addition to this species, out of ten rare species col- 
lected at either one or both areas, seven, including D. histrio, D. rubifrons, 
D. bifasciata, D. sternopleuralis (in Okada's MS), D. “helvetica, D. SD. 
(quinaria section), and D. sp. (subgenus Drosophila), were collected sporadi- 
cally only in the winter months. D. bizonata was ite most abundant of these 
species adapted to winter environment. 


The common and abundant species were again selected for a study of sex- 
ratio balance in the populations. Some of the results are summarized in the 
second table. 


Females Males % % Chi square 
—.. ppecies —___Area trapped trapped female male  1d.f. FP 
D. auraria 1 187 252 42 58 9.62 % 
2 239 - «ASL 36 64 55.02 * 
D. lutea i 163 228 A2 58 10.81 2 
2 148 271 35 65 36.11 * 
De. suzukii 1 60 250 19 81 116.45 7 
2 54. 186 P v1) 72.6 * 
D. bizonata fi 1166 832 58 42 55.83 * 
5 141 803 63 37 135.0 * 
D. cheda- 1 58 54 52 48 0.41 0.8-0.7 
lacertosa 2 110 74. 60 4.0 Oe : 
D. nigromaculata 1 85 81 51 49 oon 0.8-0.7 
2 183 166 52 48 0.83 0.5-0.3 
D. transversa- le AO 490 4”? 5S 3673 0,.083-0,046 
complex 2 761 906 46 54 12.61 a 
2 A.B 523 46 54 7.44 . 
Totals 1 2925 3027 49 51 1,21. 0.317-0.157 
2 3279 3365 49 51 is cl 0.317-0.157 


— oe, 


* Probability much less than 0.01. 
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The deviation from the expected 50:50 sex ratio is striking in a number 
of species; but in the total number of flies colleeted it is not significant. 
Furthermore, female or .aale preponderance in each species is not random in 
the two populations at the two areas, but always consistent. Whenever a dis- 
crepancy between the sexes is apparent, it seems to b e due rather to a dif- 
ferential attraction to the bait than to a real preponderance of one sex; and 
the differential attraction to the bait seems to be species specific. A more 
critical study of this problem is being attempted. 


Paik, Y. K., and Kim, K. W. Since 1955 we have carried on field col- 
Local key to species of Droso- lections in several parts of South Korea, 
philidae collected so far in and a considerable number of species 

South Korea. have been taken. Some of the collection 


records were revorted in DIS-30. As 
collection localities have been increased, we have attempted to survey the 
distribution patterns of these species, as summarized below. Roman numerals 
indicate (I) Mt. Moodung (located in Kwangju, Chunnam province) ,(II) Mt. 
Chiri (in Kurae, Chunnan province), (III) Mt. Hanra (in Chaeju, Quilpart 
Island), (IV) Mt. Sori (in Kwangnung, Kyongi province), and (V) Mt. Taepaik 
(in Hwangjee, Kangwon province). 


Localities 
iit >... 


< 


Species 
Amiota alboguttata 
A. variegata 
Leucophenga argentoss 
L. magnipalpis 
L. concilia 
L. maculata 
L. quinguemaculipennia 
L. ornatipennis 
Mycodrosophila poscilogastra 
Mycodrosophila sd. 
Microdrosophila sv.~1 
Microdrosophila congesta 
Microdrosophila sn-2 
Scaptomyza disticna 
S. graminum 
S. polygonia 
Drosophila (H) alboralis 
D. (H) sexvittata 
D. (H) quadrivittata 
D. (H) nokogiri 
ial sp. of Hirtodrosophila 
D. sp. close to histrio 
D. (Dorsilopha) buselcii 
(Pholadoris) coracina 
(Pholadoris) puncticevs 
D. (Pholadoris) rubifrons 
( 
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Sophophora) suzulcii 
S) takahashii 

D. (S) lutea 

D. {S) melanogaster 

D. (S) magnipectinata 
D. (S) auraria 
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Species I Tian HOW REG, ik ly, Vv 
D. (S) bifasciata + - + - + 
D. (S) sp. of obscura group -. - + i fs 
D. (S) helvetica + - A as = 
D. (Drosophila) transversa complex , + + + + 
D. {D) nigromaculata + - ra Bs oY 
D: (D) sp. close to kuntzei - ~ - - - 
D. (D) testacea “ “ ‘ - 
D. (D) bizonata + + es + + 
D. (D) makinoi - ~ de 2 + 
D. (D) immigrans + + + = . 
D. (D) sp. of immigrans group - - + ‘ 3 
D. (D) virilis - - rt a : 
D. (D) sordidula ae = 2 * ES 
D. (D) lacertosa + = 7 é. : 
D. (D) cheda + + Ns v a 
D. (D) repleta - = M2 a 2 
D. (D) histrio + Ys . + + 
D. (D) sp. of quinaria section + + + + = 
7, 4D). ap. 4 2 s = 2 
D. sp. of Drosophila + = - - - 


oe 
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*D, sp. of Hirtodrosophila is recorded in Okada's MS as D. histrioides. 
-(D) sp. is recorded in Okadats MS as D. sternopleuralis. 


Pare, J. P., and Hell, A. 3. In an experiment comparing various 
Lethal and sterility analysis of methods of selection for high fecundity, 
two populations of D. melanogaster the population under individual and 
under reciprocal selection for family selection was observed to 

high fecundity. plateau at generation 7 (Bell et al., 


1955). A genetical analysis of this 
population by the marked-inversion technique revealed that neither lethal 
nor sterility genes contributed to this lack of response to selection (Brown 
and Bell, 1955). <A statistical analysis of these data indicated that the 
plateau was caused by an exhaustion of additive genetic variation even though 
nonadditive genetic variation remained (Bell et al., 1957). 


A second method of selection compared in the original experiment was 
reciprocal selection, which is designed to exploit both additive and non- 
additive genetic variation by selecting for crossing or combining ability 
between two segregating populations. Response to selection under this method, 
although more modest initially, continued ower a period of 40 generations, 
and thus the performance uncer reciprocal selection eventually exceeded that 
of the closed population under individual and family selection. Response to 
reciprocal selection soon plateaued, however, even though apparent genetic 
variation remained in the segregating lines. Since the reproduction fitness 
of these lines as measured by fecundity and per cent emergence was observed 
to decline during the course of the experiment, the possibility of dele- 
terious recessive genes could not be ignored. In order for these genes to 
be maintained at frequencies higher than their mutation rates, they would be 
expected to possess at least one of the following properties: (1) exist as 
balanced lethals; (2) contribute to heterozygote superiority for within-line 
reproductive fitness, +/1> +/+; or (3) contribute to heterozygote superiority 
for fecundity in the cross-line progeny. This last point is significant in 
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view of the nature of reciprocal selection. Individuals selected to repro- 
duce each segregating line are those whose cross-line daughters have high 
fecundity. 


Using a marked~inversion techniaue similar to that described by Brown 
and Bell, 1955, eighty genomes were sampled from each of the two segregating 
lines under reciprocal selection, and carried through appropriate matings 
for producing "homozygous or isogenic" lines. Since some isogenic lines 
were derived from each segregating line, the suggestion of a balanced lethal 
mechanism is immediately ruled out. No sex-linked lethals were found. Ten- 
tatively, for chromosome 2, seven different (nonallelic) lethals have been 
identified in one line and four nonallelic lethals in the other line. Eight 
nonallelic third-chromosome lethals have been identified in the first line 
as compared with nine nonallelic third-chromosome lethals in the second line. 
None of the lethals found in either line were found to be allelic with any 
lethal from the other line. Matings are now being made to (1) measure the 
effect of these lethals when heterozygous on within-line reproductive fitness 

nd (2) measure the effect of these lethals on fecundity when they are made 
heterozygous in cross progeny. 


Plaine, Henry L., and Fradkin, . Practically all laboratory and wild 
Cheng-Mei. A sex-differentiaL strains of D. melanogaster tested carry 
suppressor of erupt in the the mutant Gene e “erupt? on the third 
Swedish-b strain of D. melano- chromosome and the suppressor of erupt 
gaster. on the second. The only difference in 


these strains is the strength of the 
alleles at the two loci; nevertheless, the suppressor alleles are universally 
effective against the erupt alleles with which they are by nature in combina- 
tion in the different sirains. When the two loci of the various strains are 
recombined, however, the degree of effectiveness of a suppressor allele 
varies, depending ean its strength and that of the erupt allele with which 
it is in new conbdination. The erupt mutant also becomes manifested when the 
action of its suppressor is blocked by certain treatments. 


Regardless of the strain testec, or of the nature of the treatment used 
to induce the phenotyne, no Be eee between males and females have pre- 
viously been obtained in either frenuuency or expression of erupt eyes. It 
soon became adparent that there was a considerable sex difference among the 
affected flics of a Swedish-b strain in which erupt spontaneously appeared. 
After five generations cf? selection for the phenotype, the culture was dis- 
tributed into and continued as six sub-strains, five of them being selected 
for and one against the phencotynve. The expression is always more extreme In 
the females, and there is, moreover, a significant difference between the low 
frequencies of affected males and the high frequencies of affected females 
through more than 45 generations. It was originally thought that a mutation 
at the suppressor locus could not account for this sex difference (DIS-29). 
From analyses of chromosome substitution tests sand outcross tests, it is now 
evident thet the suppressor locus, or at least the chromosome on which it is 
located, is solely responsible for allowing the mutant to be expressed dif- 
ferently in the two sexes. When the X, 2nd, and ord chromosomes of the erupt 
and suppressor-erunt strains are respectively replaced with those from the 
Swedish-b strain, only the Swedish-b 2nd chromosome, with its suppressor of 
erupt, yields a difference between the sexes. In ovtcrosses, the sex differ- 
ence is greater when the Swedish-b chromosome is derived from the female 


narent. 
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Plaine, Henry L., and Fradkin, Shortly after the appearance of erupt 
Cheng-Nei. A high-mutating eyes in an otherwise wild-type Swedish- 
‘system in the Swedish-b strain b strain (DIS-29 and this issue), a 

of D. melanogaster. large number of spontaneous mutations 


were also obtained. To date, studies 
of the mutation rate ver locus for eight loci on the third chromosome have 
given 2.2 xX 1075 as the male rate. For seven loci on the 2nd chromosome, an 
average rate of 2x 1074 has been obtained for the male. In another series, 
based on twelve loci, the male rate was 4.2 x 10-4, For the female, the 
average second-chromosome rate was 7.4 x 1075, based on twelve loci but less 
than 9000 flies. In the male, where repeated backcrosses may be made, there 
appears to be an increase in mutations as the number of generations tested 
increases; that is, after the initial introduction of the mutator into the 
heterozygote, there appears to be an increase in mutation rate per generation, 
per generation--at least for some loci being tested. It is striking that both 
the sex-differential suppressor of erupt and the high-mutating system seem 
limited to the second chromosome! 


(Supported by a grant from the National Science Foundation.) 


Rasmuson, B. Genetic analysis of In an investigation concerning amino 
an isoxanthopterin-determining acid metabolism after treatment with 
gene in D. melanogaster. organo-phosphorous insecticides, chro- 


matographic separations of free amino 
acids in butanol : acetic acid : H,0 were made on sone wild-type stocks of 
D. melanogaster. When examined in UV light, one of the fluorescent spots, 
the one due to presence of isoxanthopterin, was found to be almost absent in 
the Grebro stock. Head and abdomen were chromatographed separately for males 
and females of this stock and of a control stock containing normal amounts of 
isoxanthopterin. The difference could be attributed to the abdomen, and thus 
is probably due to the gonial pigmentation. It was much less pronounced in 
females than in males; the latter were therefore used in the following analy- 
sis. The amount of isoxanthopterin is highest in newly hatched males and de- 
creases gradually with ageing. Animals of known age must therefore be used 
in quantitative estimations. The isoxanthrojterin spot was eluted in NH40H 
and the intensity of the fluorescence measured with reference to a solution 
of kinin Ne pg/ml). For 8-day-old males the following values were ob- 
tained: rebro stock--head 9.6, abdomen 6.8; control stock--head 7.9, 
abdomen 27.2. The gene responsible for the isoxanthopterin difference could 
be localized in the region between y and ec on the X chromosome. Among more 
than 200 crossovers from females hoterozygous for the Arebro X chromosome 
and a chromosome containing y w® ec, no crossing over was found between the 
isoxanthopterin gene and the white locus. It can thus be supposed that this 
gene is an allele of white, but it does not influence the pigmentation of the 
eyes. A decisive test of allelism must be made with females heterozygous for 
the isoxanthopterin gene and the different known pseudoalleles of the white 
locus. Such tests are under way, but the small amount of isoxanthopterin in 
the females makes the technique more involved, 


Rasmuson, M. Unequal crossing Unequal crossing over in the Bar region 
over in the Bar region of of the X chromosome gives rise to off- 
D. melanogaster. spring with reverted + or BB eyes. The 


frequency of such crossover offspring 
was studied in crosses between f B od car /+ B+ + females and f od car males, 


ae, 
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with the intention of finding clusters of these phenotypes, which would indi- 
cate that crossing over had taken place in gonial cells. It was possible to 
raise the frequency significantly by means of high-temperature (31° C) treat- 
ment of the females for 48 hours. An increase from 0.133% to 0.206% was 
found in the offspring from eggs laid 5-10 days after the start of the heat 
treatment. It was accompanied by an increase of the crossover frequency in 
the region f to car. X-ray treatment (£2500 and 4000 r) did not increase the 
frequency of unequal crossovers, nor the percentage of crossing cver between 
f and car. The appearance of clusters of unequal crossovers was searched 

for by comparison with the Poisson distribution. The X-ray experiments, 
Which were the most extensive, revealed a significant departure from the ex- 
pected distrivution. However, an analysis of the cases in which more than 
one unejual crossover appeared in a batch of offspring did not indicate any 
clusters that could have arisen from a single gonial crossing-over event. 


Ronen, Amiram. Fluorescent Chromatograms of heads of flies carrying 
substances in eyss of the the inversion Pm (dp, b, balancer) on a 
Plum phenotype. background of Berlin chromosomes were 


compared with chromatograms of wild-tynve 
Berlin. The solvent employed for unidimensional ascending chromatography 
was Propanol-1% ammonia solution (2:1) and the chromatograms were developed 
in an atmosphere saturated with collidine. In addition, separation was im- 
proved by the following procedure. After being run for 3 ke hours at 26° C, 
the chromatograms were dried, and a narrow strip, containing the start 
points and Fl 1, was severed horizontally from the upper part, containing 
Fl 3 and all subseauent spots. The upper strip was then further developed 
in the same dimension Sor another 2 i/2 hours. The fluorescent spots were 
cut out and eluted in 3 ce double distilled water each, and after 24 hours 
their fluorescence was measured in a Farrand Flucrometer. Filters employed 
for Fl 1 were 436 mp as primary and 557 mp as secondary, and those for all 
other spots were 355 mj as primary and 436 my as secondary. The designation 
of the spots which is aconted here corresponds to that of Hadorn & Mitchell 
(1951) and Hadorn & Schwink (1956). A bluish fluorescent spot, which ap- 
peared betveen F? 3 and Fl 4, and which was particularly distinct in chroma-~ 
tograms of the Plum phenotype, is provisionally referred to here as Fl 4 A. 
{Further tests are necessary before it can be decided whether Fl 4 A and Fl 
4 B of the present ncte are identical with the two substances described by 
Forrest and Mitchell, 1955, under these names and identified by these 
authors as 2-asmino~-4-nyvdroxy-6-(1',2'-dihydroxypropyl)-pteridine and 2-amino- 
4-hydroxypteridine, respectively.) 


Correction for possible differences in eye size between the two pheno- 
types could be dispensed with in the present case, since planimetric measure- 
ments of camera lucida drawings of the eyes indicated almost complete iden- 
tity in size (mean of 30 eyes of Berlin males, 56.1740.45; mean of 30 eyes 
of Plum males, 36.3340.47). 


Besides a marked reduction in the brown (density of start-points) and 
the red (Fl 1) pigments, the Plum phenotype is characterized by a relative 
increase in the concentrations of Fl 4 A and Fl 4 B and Fl 5 (see table). 
F1l7 is also greatly increased in Plun chromatograms, but could not be 
measured with the available filters. A study of the Plum position effect 
in different senetic combinations should indicate whether normalization 
{increase) in the concentration of Fl 1 is correlated with normalization 
(decrease) in the amounts of Fl 4-5. 
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Following are the results of a comparison of 10 chromatograms each of 
four male heads of Berlin with 10 chromatograms each of four male heads of 
Pm. 


Spot Berlin flies — Pm flies 

BpOL 7k eD 1.510.383 

be re. S.0t0.s 2280.7 

FLl4A 2eLt0.8 4,540.3 

Fl 4B 3.9+0.8 8.440.6 

FD EepaUee 2840.3 
Ronen, Amiram. Variable success It is well known that the interspecific 
of crosses between D. melenogaster cross between D. melanogaster and D. 
and D. simulans. simulans succeeds more readily when 


_ 5D. melanogaster is the female parent. 
Using virgin males and females of specific ages as proposed by Uphoff (1949), 
cur mass matings in either direction have usually given results which were 
comparable to those of Sturtevant (1929) and of Uphoff. Thus one series of 
mel. x sim. matings yielded 63% of successes, whereas among the reciprocal 


erosses only 5% were fertile. 


A strain of D. simulans collected in Tel-Aviv-Jaffa, Israel, by Mr. F. 
Gruber has recently given an unusual percentage of successes when utilized 
as female parent, and the results of the reciprocal cross are unexpectedly 
poor (see table}. Since two different laboratory strains of D. melanogaster 
(Berlin and Cy L/Pm) were employed in each combination, we must conclude 
that the aberrant proportions of successes and failures were due to the 
genetic constitution of the simulans strain. 


a on 
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No. of No. vi % females 
"creaners" fertile fertile among hybrids 
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Type of cross 


ee 


mel. x sim. 


Berlin x sim. 38 i 2.6% 100% 

Cy L/Pm x sim. 33 1 3.0% 100% 

sim. x mel. 

sim. x Berlin 69 36 52.2% 1.0% 

sim. x Cy L/Pm 88 27 30.6% 0.5% 
Sandler, Il. Exchange in tandem A tandem compound ring X chromosome 
compound ring X chromosomes. (vrithout useful heterozygous markers) 


has been synthesized by Novitski (1954). 
This ring spontaneously converted, by crossing over, to a reversed compound 
ring, data from which have also been reported by Novitski. One of the major 
difficulties in interpreting these data is the lack of information on the 
relative viability of the compound ring-bearing female class. The present 
writer has recently made a study of newly synthesized reversed rings that do 
contain heterozygous markers, and by a comparison of the results of his 
study with that of Novitski, can make a strong argument indicating that there 
is no appreciable depression in viability of classes in the randem ring 
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experiments. This being so, it is interesting to re-examine, briefly, the 
results from those experiments. 


Novitski's results (with all numbers corrected for meiotic loss) froma 
cross of females carrying a tandem ring and FR2 by YSX.YL, y B males are: 
regular dd = 5,012, exceptional dd = 502, matroclinous 29 = 245, single 
ring-bearing 6d = 913, single ring-bearing 99 = 912. 


From e tetrad analysis for the tandem ring (for details, see Novitski, 
1954), it can be seen that one-eighthof all double exchanges result in equal 
bridges that yield exceptional males (Novitski, 1955). If there is no other 
source of such males, then the freyguency of double exchanges in the tandem 
ring becomes 80 per cent (8 x 302/3,012) ; a surprisingly high walue. Now, 
the tetrad analysis also shows that single rings produced from dovble-ex- 
changes tetrads come from dyads in which single rings separate either from 
Single rings cr from triple rings. In the latter case, it is probable that 
the single rings would be included in the functional egz nuclei with a 
frequency greater than 50 per cent (Ncovitski, 1951). It is, unfortunately, 
not possible to state exactly what this frequency is, but it has been shown 
(Novitski and Sandier, 1956) that when single rod chromatids separate from 
triple rod chromatids (ia asymmetric dyads at anaphase II), the single rod 
is almost alweys recovered in preference to the triple rod. If this same 
situaticn obtains for the ring dyads, then it is the case that all the single 
rings recovered from the tandem ring are accounted for by double exchanges. 
It is true, however, that there is a deficiency of recovered tandem rings, 
the reeson for which is not obvious at present. 


Althsugh it is very possible that there are other sources of exceptional 
males in tandem ring experiments, and it is also possible that the degree of 
nonrandom disjunction is les¢ than thet postulated here (either possibility 
would probably be indicative of some frequency of single exchanges), it is 
elso conceivable that these estimates are reasonavle, in which case the re- 
@uction (or absence) of single exchanges previously noted for reversed 
acrocentric and reversed ring compounds (Sandler, 1954 and in press) might 
extend also to tandem ring compounds. 


Schalet, Abraham P. A svontan- Among the offspring of a cross of males 
eous inter-chromatid exchange (Pj), ATES GEL Ey set tn49 BML by fe- 
involving the Notch region. males (P 1), 131 seJ} tn49 v BMt/mMaxy-i 


(see Muller and Schalet, this issue) a 
single mosaic female was found, having one wing showing a typical Notch 
phenotype with respect to notching of the tip and thickened veins with deltas. 
The other wing was closely examined and appeared to be wild type; further- 
more, no noticeable irregularity of thoracic hairs or of either eye was 
detected. The femule had already mated with a brother (Po), LIAL sed t 
In49 v BM, put was in addition crossed with other males (Po) sc8.¥/y se-l B 
Inds 

From these matings at least to derivatives of the original X chromosome 
from the Pj male were recovered. Stock 1]: All Fo males that survived to the 
imaginal stage showed 4 variable irregular thickening or extra veins along 
one or more longitudinal veins and sometimes at the distal ends of the veins. 
Irregular thickenings or deltas frecuently were present at crossveins, Some 
Fo females showed the sane characteristics as the males, but to a lesser 
degree and grading to wild type. Stock 2: Other Fo females showed a typical 
Notch phenotype with respect to wing characters and thoracic hairs at least. 


; 
| 
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Males from stock 1 were crossed to females from a spontaneously arisen 
Notch stock of independent origin in which all the females regularly show a 
Notch phenotype. However, all female offspring of this cross were wild type 
even though they carried a Notch chromosome. Females from stock 2 were . 
crossed with split (spl) males. The pseudodominant expression of split in 
the female offspring receiving the Notch-type chromosome confirmed the geno- 
typic designation of Notch. Unfortunately, stock 2 was accidentally lost 
soon after this confirmation was made. 


These results indicate that the derivative of the original paternal X 
chromosome represented by the chromosome of stock 1 carries a duplication 
for the Notch region. This intervretation is supported by the similarity, 
in its phenotypic expression and suppressor action, to the published reports 
of Dp(1;1)Confluens found by Gottschewski and analyzed by Schultz (see 
Bridges and Brehme). In the present case, designated Confluens®, a crude 
localization has placed the duplication at 4,541.1 units from yellow. 
Furthermore, in addition to the duplicated chromosome being present in a 
portion of the gonads of the Fy female, another portion of the gonads and 
also a part of the soma must have carried a chromosome deficient for at 
least part of the region represented by the duplication. 


As in the original Bar case, the interchange must have arisen in a 
mature spermatozoon or one of the initial cleavage stages as a consequence 
of two nearby breaks in a chromosome before or after its formation of chro- 
matids. If the breaks occurred before chromatid formation, the small piece 
between the breaks of one of the resulting chromatids could have been inserted 
into the sister chromatid, along with the piece prover to it, to produce a 
duplication in tandem or in reverse order. This would produce a complementary 
deficiency in the other chromatid. -In the event that two very close breaks 
were produced in each chromatid of an already duplicated chromosome, an 
asymmetric rejoining of broken ends would produce one tandemly duplicated 
chromatid and one deficient chromatid. 


Thus far no attempt has been made to obtain females homozygous for the 
duplicated chromosome, to test for crossing over with the recessives of the 
Notch region or to obtain reversions to wild type or changes to more extreme 
type by unequal crossing over, Confluens® is represented (as stock f28) in 
the current Bloomington stock list and will be available for anyone desiring 
to analyze the duplicated region cytologically. 


(This work has been suvported by a grant to Dr. H. J. Muller and 
associates from the Atomic Energy Commission, Contract AT(11-1)-195.) 


Seto, F. Delay in pupation It was observed in the study of some 
of pupal lethals. balanced lethal strains that lethal 


pupae were found consistently in the 
lower part of the culture vial, near or in the food, whereas the Cy/1 pupae 
were found higher up the wall of the container. Furthermore it had been 
noticed in previous observations of crowded cultures that the earlier- 
emerging larvae pupated at higher levels than those that emerged later 
many of the latter pupating in the food itself. This diffcrence in pupation 
levels between the lehtal homozygotes and heterozygotes was perhaps indica-~ 
tive of a difference in pupation time. The validity of this supposition was 
tested in the following simple manner. Eggs from the balanced stocks were 
collected within a 12-hour period and incubated in vial cultures at 25° ¢. 
Upon emergence of the larvae from the food, they were separated into two 
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groups: vial A, containing the larvae which pupated within the first 24 
hours; and vial B, containing the remaining larvae. The separation was ac- 
complished by either removing the larvae individually or scooping up the 
food with the remaining larvae and transferring them to a second vial (B). 
Since practically ell the larvae of strains N1A, N55, and N25 emerged from 
the food during the first 24 hours, the procedure had to be modified by 
shortening the sevaration time from 24 hours to 12 hours. 


In all cases vial B contained a higher percentage of lethals than vial 
A. This difference clearly indicates that the lethal larvae emerged to 
pupate later than their heterozygous culture mates. Moreover, it appears 
that the lethals with the earlier-acting effects show greater delay in pupa- 
tion than those with effects appearing later in development. The study 
indicates that part of the total pattern of damage of pupal lethal factors 
extends to a varying degree into the "larval stage" and influences the time 
of emergence. 


Seto, F. Hifects of crowding on In a previous study in which the times 
the time of action of some pupal of action of recessive lethals were de- 
lethals. termined, viel cultures of various popu- 


lation sizes were used to obtain the 
data. It wes noticed at that time that crowding tended to reduce the number 
of lethal homozygotes appearing at the expected stage of development. To 
test whether this crowdirg effect was important in altering the time of actim 
and if it wes equally effective for all the pupal lethals studied, the fol- 
lowing plan was carried out. Vials containing the same amount of food but 
varying in the number o2 eggs were started. At intervals, egg-hatch counts, 
pupa counts, and acuit counts were made. Special attention was given to the 
time of exvression of the lethals within the pupation period. Four popula- 
tion sizes in replicates were studied: 25 in 30 replicates, 50 in 20 repli- 
cates, 100 in 10 replicates, and 200 in 10 replicates. Population size of 
400 was started, but the excessive mortality and overcrowding made scoring 
difficult. In a few strains the proportion of lethals was the same in all 
four population sizes; in others, with an increase in number there was either 
a reduction in the vroportion of lethals or the lethals did not develop as 
far as expected. The results of the study of thirteen pupal lethals are 
summarized in the table. (L-Pr = larval-prepupal; @P = early pupal; LP = 
late pupal; I = imaginal.) 


— 


a a ee eS en 


Time of No Reduction in Earlicsr expressions 

Lethals action effect no. of lethals of the lethals 
N42A L-Fr ie - ~ 

N62 L-Pr ie = - 

ye L~Pr Me i 

N51 LoPr . ‘ = 

N50 EP z= ‘ = 

N32 Re, ULE} - - Fewer LP's 

N4 Ee, (LP) - - Fewer LPts 

Co7 BPs. - = Very fow LPts 

Co3A EP, LP ae : in Fewer LP's 

N1A LP a = Fewer LPts, many EPts 
N55 EP ey) - - Meany EP's 

N13 IP, I - “s - 


* *K 28 


N45 TP 4 ot 
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In the lethals which normally show their effects before the eversion of the 
cephalic complex (larval-prepupal lethals) or at the time the adults emerge, 
there appears to be no change due to crowding. In the others, with an in- 
crease in population size (especially at 200), there is either a reduction 

in the number of lethals or an earlier manifestation of lethality. In the 
lethals which display their effects during early and late pupation, crowding 
incresses the early class at the expense of the late class. The apparently 
negative results for the three L-Pr (N42A, N61, and X3) and the one LP (N45) 
lethals may simply indicate inability to score the particular stage of action. 
It is not possible to partition the prepupal stage as can be done with the 
pupal stage, which is of long duration and has early, midcle, and late phases 
that can be easily distinguished by visible changes in the developing fly. 
Although no details aré presented here, crowding has only a minor effect. 
Although the number of lethals and/or the time of expression may be modified, 
each lethal still manifests itself within a definite ontogenetic stage. 


Work is now under way to determine the effects of pupal lethals in 
combination. The preliminary results indicate that there is no complemen- 
tary effect between the lethals taken two at a time which extends the de- 
velopment of the pupese. As would be expected, the time of action is deter- 
mined by the earlier-acting lethal, and often the combination results in an 
earlier cessation of development than is manifested by either lethal singly. 


Shiomi, T. Lethal effect of This strain was obtained by Oshima 
In(1)-T(1, 4) in D. virilis. through repeated crosses between D. 


‘virilis and D. texana. A distal 
translocation is present between the X a and fourth ‘chromosomes, and an inver- 
sion ranging from the break point of the translocation to the proximal end 
of the euchromatic region is recognized on the X chromosome. The hemizygous 
male and the homozygous female as regards the aberrant X are lethal. The 
lethal effect appears at two embryonic stages; first, before blastoderm 
formation; and second, about the stage of tracheal formation. Approximately 
a quarter of the eggs do not form the blastoderm, and most of the nuclei 
formed inside may not be able to migrate towards the periphery of the egg. 
At about the stage when the tracheal system becomes almost complete, retarda- 
tion of development is observed in 20% of the eggs, which fail to hatch. 

The few larvae which do hatch from such eggs soon die. 


sondhi, K. C. Identification of Flies homozygous for the mutants poppy 
the fourth linkage group in D. and pointed, from the fourth linkage 
subobscura with element E. group, were crossed to the B and K 


inbred lines, both structurally homo- 
zygous for all the chromosomes. From the Fy two sets of backcrosses were 
made and fifteen cultures of each were courted. The following results were 
obtained: 


Me. Oe CeO Total Recombination 
B 2150 758 2908 26.06% 
K 3160 1060 4224 25.09% 


Maynard Smith, Clarke, and Hollingsworth (1955) described the chromosome 
orders for the B and K inbred lines. According to them, only the E chromo- 
some, out of the four long autosomes, has the same order (alpha) for both 
the B and K inbred lines. The fact that pp pt yield the same recombination 
values with the B and K inbred lines is suggestive of their identification 
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with element E. As a check, the pp pt flies were also crossed to the NFS 
inbred line, which has a different order for element E. Fy flies were back~ 
crossed to pp pt, and fifteen cultures were counted. Out of 2820 flies, 
only 4 crossovers were obtained. This confirms the previous findings. 


Spiess, E. B. Effect of During experiments on survival and rate 
Tegosept M on rate of de- of development of pre-adult stages in 
velopaent in D. persimilis. D. persimilis at 16° C, it was accident- 


ally discovered that the smount of mold 
preventive (Tegosept M) being used was only 10% of the amount specified in 
the food formula (cream of wheat-molasses: Spassky, DIS-17, 1943). As soon 
as the correction was made and the amount of Tegosept was multiplied by ten, 
it was noted that a number of strains were slowed down in development. To 
be certain thet the retardation was brought about by the Tegosept and not by 
some temperature or other environmental fluctuation, the following test was 
made at cold temperature (12° C). Two "normal" strains of homokaryotype WT 
persimilis were mated (about one dozen pairs per half-pint bottle) and food 
was provided on plastic spoons. Eggs were collected every day and planted 
in lots of ten, five lots per vial, on the surface of slanted food medium in 
glass vials (9.5 x 2cm). Tegosept was added to the cream of wheat-molasses 
food in the following proportions to the Spassky formula: Ox, O.1x, lx, and 
2x. (The Spassky medium calls for Moldex at about 0.06% of the liguid con- 
stituents by weight.) Ten vials conteining 50 eggs each were made up for 
each proportion, and all were run simultaneously. The following data on 
survival and rates of development were collected. (N = average no. survi- 
vors; Days = average no. days from egg to adult.) 
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None of the differences in survivors is significant. (The largest differ- 
ence, 5.8 between Ox and O.1x, gives a "t" value of 1,606, d.f. 18, p = 
0.12.) Cultures with lx Tegosept took longer to develop than cultures with 
no mold preventive or only a trace (0.1lx). The difference of 2.2 days is 
highly significant,.with a "t" value of 2.51 (d.f. 18, p = 0.02.) Cultures 
with 2x Tegosept tcok about 1.6x the days to develop that cultures with lx 
Tegosept took, or about 1.7x as long as cultures lacking Tegosept. Tegosept 
is not toxic, apparently, but must be used with care in developmental rate 
studies. The trend of increase of average survivors with increasing 
Tegosept may be real in that the mold preventive suppresses growth of micro- 
organism contaminants which might have antibiotic activity on the larvae. 


(This work has been supported by Contract AT(S50-1)-1775 with the U. 8S. 
Atomic Enerzy Commission.) 


Strangio, V. Ae Genic inter- The researches of Stern (1943) and House 
action in D. , melanogaster. (1953) on the progressive obliteration 


of the distal tip of the fourth longi- 
tudinal vein in D. melanogaster have established the existence of an uniden- 
tified biochemical ‘substance, E P, responsible for the elaboration of pupal 
lacunae by a patterned ees of certain cells lying opposite one another 
in the dorsal and ventral laminae. Recent work in this laboratory has 
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centered on the behavior of P above the postulated *100%" level of the normal 
phenotype (House, 1954). It is suggested that excess P invades the erstwhile 
intervein material, producing extra venation and/or a weakening of inter- 
laminal adhesion, with consequent blister formation during wing expansion. 
Investigation has shown that, in the heterozygous condition, each of three 
wing mutants at the extreme right end of the second chromosome (plexus, 
blistered, and balloon) induces a significant exaggeration of the third- 
chromosome dominant, Delta (D1), based on the presence or absence of large 
blisters in the adult wing. From a quantitative aspect, this method of 
estimating P-level for various markers is far from satisfactory. Further 
work is planned along lines likely to provide a more rigorous statistical 
basis by means of cancellation in plus/minus-P combinations with one group 
marker as a standard level (cf. the Delta-Hairless interaction). 


Taira, T., Nawa, S., and Oshima, C. ' The activity of pterin dehydro-~ 
Pterin dehydrogenase in eye~color genase in Oregon-R and in the 
mutants of D. melanogaster. eye-color mutants v, se HnTS , ry, 


bw, w, and w4, was investigated 
by means of both paper chromatography and comparative fluorometrical measure- 
ments. It. was found that pterin dehydrogenase had the highest activity at 
the pupal stage, and Oregon-R had the same enzymatic activity as v, se, bw, 
w, and we. However, HnTS had less coenzyme than the other strains. Further- 
more, ry showed hardly any activity of the enzyme. This corresponds to the 
fact that isoxanthopterin was not detected in the body of ry, although AHP 
(2-amino-4-hydroxypteridine) was found in its body. 


Takada, H., and Okada, T. Twelve specimens, each of which 
Occurrence of a new species of is closely related to D. lit- 
the virilis group in Hokkaido. : toralis were collected in traps 


at eight districts in Hokkaido. 
They will be reported as a new species, with the name D. ezoana, belonging 
to the virilis group. The phallic organs and ege-guide of this species are 
characterized as follows. 


Phallic organs: Aedeagus pale brown, large, fusiform; darker at margin, 
end apically with divergent pale processes. Basal apodeme of aedeagus about 
half of total length. <Anterior paremere small, pale brownish grey, fused to 
novasternum, Novasternal or hypandrial plates dark brown, pubescent, and 
each with a long stout submedian spine. Ventral phragma pale brown, darker 
at margin, nearly as long as broad, proximally narrowing with convergent 
margins, laterally almost straight, and rounded at the anterior tip. 


Egg-guide: Lobe broadest subapically, rather rounded apically, taper- 
ing basally, and with about 16 marginal and 2 distal pointed teeth. Sub- 
terminal hair located near the tip of the lobe. Basal isthmus narrow and 
very short. 


Tantawy, A. Ow Crosses between An inbreeding experiment (random 
parents of different body size, matings) was carried out in which 
selected from random inbred lines two different systems of matings 
of D. melanogaster. . were used, namely, brother-sister 


and double-first-cousins. In 
each system five parallel random-mated lines were maintained, At eo, SO, and 
75% coefficients of inbreeding, adults were measured and selected for long, 
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medium, and short wing length. Such selected parents (large, medium, small) 
were crossed within each system of mating, that is, large x large, medium x 
medium, and small x small. The ten possible crosses were carried out, and 
heterosis was measured.as ratio of average Fy to average parent size. The 
heterotic effect on wing length in such crosses is shown in the table. 


Brother-sister Double-first-cousins 
ibe 25% 50% 75% 25% 50% 75% 
Large x L 0.26 1.64 4,57 Klis 20.68 0 687 
Medium x M 0.83 1.42 3.98 “1.74 0.66 1,42 
Small x S 0.92 1.44 3.93 s20l5 O671. 01.04 


It is clearly shovm that when the selected parents were crossed within 
each system, heterosis occurred in both cases. Heterosis of wing length 
increased gradually with increased homozygosity, and matings between sibs 
Cisplayed greater hetorosis than those between double cousins. 


Selection of parents in crosses gives more heterosis than inbred lines 
crossed at random (DIS-29). The same results have been obtained with regard 
to percentage of emergence; those results are in vreparation and will be 
published soon. 


Tantawy, A. .0. Limits of Long selection experiments have been 
selection with sib matings carried out to investigate limits of 
in D. melanogaster. selection with brother-sister matings. 


Two identical experiments have been main- 
tained with four different selected lines, two of which were selected for 
long wings and the other two for short wings. The first experiment was 
carried out for twenty generations and the second for twenty-five genera- 
tions. Before selection was started, heritability estimates were investi- 
gated by six progeny tests. The weighted means indicate that 43% and 45% 
of the total variances for wing and thorax length, respectively, are 
epparently due to additive genetic variance, 


The results indicate clearly that selection is effective in both direc- 
tions; selection for small size showed greater response than selection for 
large size. In all lines, selection limits were achieved at the fourth and 
fifth generations, respectively, in the case of long and short wings, after 
which there was a tendency for all lines to remain constant in size to the 
end or the experiments. 


Phenotypic variance declined in the earlicr generations of inbreeding 
and selection, after which it remained almost constant. Wnen selection was 
relaxed, at the lower levels of inbreeding, all the characters studied re- 
turned back completely to the control level, whereas at higher levels 
relaxed selection. hed no effects. 


Heritability of wing length was estimated at differont levels of homozy- 
gosity, and the results are presented in the first table. It can be seen 
that heritavility estimates declined in all the selected lines after the 
fifth generation, that is, 67.2% of inbreeding. In both experiments short- 
wing selected lines showed higher estimates than long-wing selected lines. 
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Experiment I Experiment Il 
Generation Fy, Long Short Long Short 
a 25.0 58,5 £5 42,5 4 4 35.8 $4 ~-40.5-258 
5 6762 ROG Eb RO este T7E2 +e 725, OSt oS 
10 88.6 Mer 4- 20.0 T 6 So 2 oo Waert Oo 
i5 96.1 4eg5k 4 7 604 “ao So  B,S + 2 
20 98.1 Denes 2 Cee O Coot 4 ~ Sees & 
25 99.5 odaated tedetae Sol t B 4.5 $72 


When selection was relaxed for five successive generations at the pre- 
vious levels of homozygosity, the values for heritability estimates shown in 
the following table were obtained. 


Experiment 4g Experiment Ae 
Fy Long Short Long Short 
25.0 Dey Cin Hoe SD 45.243 50.244 
fase 10.5 + 4 BO sdan tn A 1260 Pht LO a oerioe 
88.6 (SEES me 3,0 4.4 4.4 + 4 ig ck ake 
98.6 4,.2+2 oe0 + 2 Jecat.o Pi ee 


The results indicate that relaxed selection caused an increase in the herita-~ 
bility estimates at the lower level of inbreeding, that is, 25%, whereas at 
higher levels relaxed selection had practically no effect on the genetic 
variance of the selected lines. 


Tentewy, A. O., and Maliah, G. S. Natural populations of D. melanogaster 
Genetic resistance to heat in and D. simulans were sampled from dif- 
natural populations of D. melano- ferent geographical regions--one each 

gaster and D. simulans. from Lebanon and Uganda and three from 


Egypt. The Egyptian populations were 
from: the University of Alexandria Farm; Wadi Hl Natroon, a desert isolated 
area halfway between Alexandria and Cairo; and Luxor, about 550 km south of 
Cairo. These five localities are designatea as LB, UG, UF, WD, and IX, res- 
pectively. 


D. melanogaster and D. simulans were found in all these localities 
except LX, where only melanogaster was found. However, a simulans popula- 
tion from Beni-Swef (BS), ebout 112 km south of Cairo, was used. 


All these ten popu Let sone were exposed to different temperatures--18°, 
22°, 25°, 28°, 30°, and 31° C. ‘The experiment is still going on, and lower 
and higher temperatures will be used. The characters being studied are: 
body size, that is, wing and thorax length; percentage of hatchability; and 
percentage of sterility. The results for wing length are presented in the 
table, as averages for both sexes, since males and females show almost the 
bemeitedctions, ‘Tha-undt of seasuroment ots 1/100 mm. 


(see table on following page) 
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D. melanogaster 


Locality 18° C ae” 25° 28° 30° oie 
WD Deo e45 202 48 189,34 179 ,00 165.88 152.66 
UF 223.00 201,57 189.39 175,63 168.16 158.90 
IX 225.37 204.43 188,27 176.18 167.72 158.04 
LB 299 90 211.71 197.25 185.13 173.48 164,40 
UG 224428 (206.05 195.15 187.80 178,84 LVL 06 


D. simulans 


ES I RY: pee ate HF Mpa 


Locality 18° pee 259 230 
WD 204.23 197.39 174.30 147.99 
UF 199,12 elie We eal EGY, 158.38 
BS 201.04 205.522) T7677 158.99 
LB 202.82 205.56 176.20 159.01 
UG PUA 1G a. 2O0Ses 186.17 166.55 


The results demonstrate clearly that there are significant differences 
in wing length within ¢ all populations at different temperatures, that is, 
wing length is much greater at lower temperatures. D. melanogaster from LB 
has the longest wings at lower temperatures, and that from UG has the longest 
at higher temperatures. It can also be seen that D. melanogaster is larger 
than D. simulans. D.™. showed higher percentages of emergence than D.s.; 
this character appears to be greatly affected in all yopulations of D.m. and 
D.s. by higher temperatures. The best fertility was achieved at 25° in Dom. 
‘and 18° in D.s. Percentage of sterility increased with increase in tempera- 
ture. In ell the pepulations of D.m. studied, complete sterility was 
reached at between 0° and 31°, In four of the populations of D.s., it was 
reached at between 28° and 29°, but D.s. from the locality of UF is still 
fertile at 29° C. 


These experiments are still under way, and the full results will be 
published very soon. 


Thoday, J. M. Hrfects of Stabilizing selection is here defined as 
stabilizing and disruptive selection which favors the same (mean) 
selection. phenotype in every gsneration. Disrup- 


tive selection is defined as selection 
which picks out both extreme phenotypes in every generation. A population 
of D. melanogaster has been exposed to disruptive selection by mating opno- 
site extremes 3 for 3% generations (disruptive selection with negative assorta- 
tive mating). Ancther has been exposed to disruptive selection for 23 gen- 
erations by mating like extremes together and selecting both extremes from 
the offspring (disruptive selection with positive assortative mating). A 
third has been exposed to 235 generations of stabilizing selection. All are 
derived from the sae wild stock. The character selected for measurement was 
number of sternopleural chaetae. Four single-pair cultures are used each 
generation. Heritability has been tested in these populations by taking out 
high and low directional selection lines and recording the divergence of 
their mean cheeta numbers. Divergence is greatest in the disruptive selec- 
tion lines, least in the stabilized lines, and {at least in the first 
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generation) intermediate in the foundation wild stock, It therefore seems 
that disruptive selection may increase and stabilizing selection decrease 
the effective variety of chromosomes in a Mendelian population. Disruptive 
selection may therefore be capable of producing polymorphism, as Mather has 
suggested. 


Toyofuku, Y. Further observations In addition to those reported in DIS- 


on chromosomal polymorphism in 30, thirteen different kinds of varia- 
natural populations of Drosophila tions have been found by investigation 
in Hokkaido. of salivary-gland chromosomes. Among 


them were nine types of variation 
occurring in five strains of D. nigromaculata. The remainder were observed 
in D. auraria, D. coracina, D. funebris, and D. histrioides. - 


Tsukamoto, M. Cross resistance “In order to ascertain the relation 
to insecticides in D. melanogaster. “ between the DDT-resistance gene on 

the second chromosome and cross 
resistance to warious synthetic insecticides, several series of selections 
with DDT, BHC, and Dipterex were carried out in the laboratory. A wild-type 
population established from a mixture of various strains other than the most 
resistant Hikone-R strain was divided into several groups, and selections 
were started in 1955-1956. After intensive selection with each insecticide, 
these stocks developed levels of resistance as high as the multiple- 
resistant Hikone-R strain, not only to the selected insecticide but also 
to DDT. 


Genetic analyses suggest that DDT resistance and BHC resistance in the 
BHC-selected strain depend uvcon a second-chromosome factor, and that 
Dipterex resistance and DDT resistance in the Dipterex-selected strain are 
also linked with the second chromosome. The effect of other chromosomes, if 
any, is not so significant to resistance. Although an analysis for location 
on the chromosome has not been made, it is thought likely that these resist- 
ance factors have the same locus or closely linked loci, because of the 
similarity in development of resistance to the insecticides. 


Ulrich, Hans. The influence of Anterior and posterior halves of 
oxygen on the lethal action of Drosophila eggs, 10-20 minutes old at 
“-rays on nucleus and cytoplasm the beginning of exposure, were X- 

of uncleaved Drosophila eggs. rayed separately with various doses 


(50 kv, 10 ma, filter 1 mm Cellon, 
time of exposure constantly 5 min., target distance varied) in atmospheres 
of air or nitrogen. At this age the anterior half cf the egg contains the 
nucleus (the two pronuclei) at stages varying between meiosis and first 
cleavage, whereas the posterior half does not contain any nucleus. The 
frequencies of nonhatching eggs were registered and corrected according to 
the rate of nonhatching eggs in non-X-rayed controls. The results of one 
experiment are tabulated below. 


As reported previously (DIS-29, 170-171), the dose-effect curves ob- 
tained by X-raying the anterior or the posterior halves in air differ guanti- 
tatively and qualitatively. The new results show that the lethal action of 
x-rays is reduced by nitrogen in the case of the anterior halves as well as 
the posterior halves. The specific shapes of the dose-effect curves of the 
two halves obtained by X-raying in normal air are not modifica by nitrogen, 
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Plotted semilogarithnically, both curves (air and N.) of the anterior halves 
are nearly straight lines. Both curves (air and No} of the posterior halves, 
on the contrary, rise concavely in semilogarithmic plot. 


Anterior halves X-rayed Posterior halves X-rayed 

Dosa In air In nitrogen Dose soe.P In nitrogen 

r % % kr % to 

100 11.0 9.8 20 18.0 19.6 

200 51.7 928 40 374d met 

400 43,7 16.7 60 59,8 Loe? 

600 7062 Den 80 46.8 32elL 

800 70.8 39.6 190 47 .4 27.8 

1000 80.0 5509 120 0769 3747 

1200 79.8 00.8 140 74.9 47 4 

1400 77.0 65.9 160 ele Pals 60.4 

1600 85.1 68.4 180 $5.8 83.9 

2000 90.3 74.9 200 9560 oe 

2409 87 4 78.0 240 Oo eae 93,0 

2800 85.9 85.7 280 98.5 9969 
1p50 es ree 
about 500-2 950 about 9o,000 x 140,000 r 
Walen, Kirsten H. Unexpected Flies of the constitution se? wa/30” we 
mosaicism for y with four with a centric FANS fragment, y ac 
doses of y*. se’, and T(1;4) y* ac */ei aD hed four 


representatives of the oo locus, 
Abdomen mounts showed about 211% mosaicism for yellow bristles, that is, 
on the average 2 yellow bristles per abdomen. This percentage is somewhat 
higher then that usually obtained with such mosaic-producing processes as 
somatic crossing cver. Mosaicism for y was not found with the se’ chromo- 
somes alone or with the addition of either small duplication; it seems 
unlikely that the y spots can be attributed to position effect of the 
variegated tyne or to the somatic loss of either or both of the small 
duplications, The possibility of interaction of plus alleles to produce a 
recessive phenotype is being further investigated. Mosaicism for hairless 
spots, characteristic of the "shaved" appearance of se’, was found in 90 
per cent of abdoiien, and can readily be explained as loss. of the centric 
ring fragment. 


Williamson, D._ ke Incidence of Carpe Cioxide sensitivity (death in 
COs sensitivity in several CO. ab 13° C) has been found in wild- 
Drosophila species. Behe: melanogaster, affinis, and 


athabasca, and also in laboratory 
strains of tolteca. The inheritance of this sensitivity in affinis, 
athabasca, and tolteca has not yet been determined but is being investi- 
gavea.  ( (‘The autior is indebted to Dr. Nadine Plus, Laboratoire de 
Génétique Formelle, Gif-sur-Yvette, France, who, while at the University 
of Nebraska in 2B0- 913 ineticatec the author's interest in this research 


and kindly taught him the procedure and technique.) 


Wild-caught melanogaster from Lincoln during August exhibited 1.97% 


meme emma se 


sensitivity (84/4248) ) and during September .87% (18/2053). CO. sensitivity 
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was found in smaller samples (October, 1957) from Beatrice (14/263 = 5.3%) 
and Blair (4/38 = 10.5%), Nebraska. 


Wild-caught affinis from Chadron State Park, Nebraska (June and July, 
1957) exhibited 25% sensitivity’ (41/163) and small samples from Lincoln 
(June, August, and September, 1957) 24% sensitivity (19/79). 


Several samples of wild-caught athabasca from Alaska (July and August, 
1957) have shown COo sensitivity: 2 out of 47 (4%) from College, 38 out of 
441 (8.6%) from the Matanuska Valley, and 52 out of 591 (8.8%) from Big Lake. 
(These were kindly furnished by Dr. D. D. Miller.) 


Two laboratory strains of tolteca, Santa Maria de Ostuma (Nicaragua) 
and Chapulhuacan (Hidalgo, Mexico) , were found to contain flies sensitive to 
COs: Sante Meria de Ostuma, 24 out of 469 (5%); and Chapulhuacan, 14 out of 
167 (8%). (These strains were kindly furnished by Drs. William Heed an 


Mershall Wheeler.) ' 


Wolfson, M., Stalker, H. De, and In this laboratory recent investigations 


Carson, H. L. A serious parasite with D. parthenogenetica have resulted 
of laboratory Drosophile. in the discovery of a parasitic proto- 


zoan, possibly a microsporidian, which 
may result in a type of parasitic castration of males and may also drastically 
affect the longevity of flies of both sexes, depending upon the degree of 
infection. Infection may be so serious as to prevent hatching of pupae. 
Infected individuals can be recognized, uoon dissection in saline, by the 
presence of spores in the tissues and body fiuid. The spores are easily 
identified by their strikingly consistent size and shape and by an extremely 
thick and rigid cepsule. They are ovoid in shape, 4-5 p in length, and may 
occur singly in the body cavity or associated with tumor-like structures. 


Spores were first noticed in the adult testis. In less severe cases, 
the infection may appear as growths on the surface of the testis. In more 
severe cases, the infection fills the lumen of the testis and is generally 
localized in the lower two-thirds of the testis just to the point of union 
with the seminal wesicle. Infection may be bilateral or unilateral and may 
differ in degree in the two sides, Unilateral and bilateral rudimentary 
adult testes were also observed and appeared to be the result of an early 
infection of the larval testis. Snores were also found to be associated 
with the adult fat bodies. Larvae from infected cultures contain spores in 
the lumen and wall of the intestine, and spores have also been found in the 
lateral oviducts of adult females; this may indicate infection per os and/or 
direct infection of ova. =e 


This infection has also been noted in a strain of D. melanogaster (sub- 
genus Sophophora), resulting in a marked mortality. Young larvae of D. 
paramelanica may be infected if grown on spore-containing food. Efforts 
are being made to determine the manner of infection and methods of control 
and extinction. It is hoped that this brief note will serve to alert other 
Drosophila workers. 
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Research Note - Received Late 


Fritz-Niggli, Hedi. Qualitative In connection with other tests, we were 
and quantitative differences in able to prove the effectiveness of 

the induction of dominant 30-—MeV electrons and 31-MeV X-rays from 
lethals in Drosophila by 31-Me¥ a Betatron, as Compared with ordinary 
X-rays, 30-MeV electrons, and X-rays, in inducing dominant lethals in 
180-keV X-rays. Drosophila, The test consists in deter- 


mining the percentage of unhatched 
embryos in different periods after irradiation of the male parents. We 
mated 15 irradiated males (0-4 hours 014), immediately after treatment, with 
20 virgin females (3 days old) of an inbred stock (Sevelen). On the 4th, 
7th, and 10th day the femeles were removed and new virgin females (3 days 
old) were mated with the irradiated males. Every day (28 hours after deposi- 
tion of the last egg) we counted dead and living embryos hatched. 


By this method we obtained the most exact radiobiological test with 
which we have ever workeil. The experiments, repeated in six series with 
intervals of one monti: between, gave results with a variability for certain 
points of oriy +24 or less. The accuracy of this radiobiological experiment 
is usually found only in physical measurements. We irradiated with SOMeV 
electrons (91 red/min.) in air, with 5l-MeV X-rays in a plexiglass container 
at a depth of 40.5 mm (95-108 reise ), and with 180-keV X-rays in a plexi- 
glass container at a depth of 12.5 mm (78-102 rad/min.) (30- and 31-MeV 
X-reys from the Brown, Boveri Betatron). The dose measurements were done 
with a Victoreen condenser r-meter for 3l-MeV X-rays and 180 keV, and siml- 
taneously for electrons with an integrator (thin-walled ionization-chamber) 
calibrated with the Victoreen condenser r-meter. 


In table 1 we can see a strong dependence of hatchability on the stage 
at which sperm are irradiated (1000 r ionization dose). We can see a low 
efficiency fcr ¢11 three tynes of radiation in the first brood (irradiated 
mature snerms), then an increase of sensitivity in the second brood from the 
4th to the 7th day. In the first brood a sharp increase was observed at the 
3rd day, but only after irradiation with rays of high energy. After the 4th 
to the 7th day the efficiencies of 31-MeV X-rays and 30-MeV electrons re- 
mained the same, in contrast to the higher efficiency of 180 keV. 


Between the 7th and 1lOth days we found a different action for every 
type of radiation. The most effective were the 180-keV rays, then the 30-MeV 
electrons, and last the Sl-MeV X-rays. The peak of sensitivity for 30-—MeV 
electrons was later than the peak for the 3l-MeV X-rays. The efficiencies of 
these two types of radiation must be qualitatively different. 


Table 2 shows the relation of efficiency of 30-MeV electrons or 31-MeV 
X-rays to 180 keV with regard to RBE (relative biological effectiveness). 
A strict dependence of RBE on the age of irradiated gamete $ and also on 


a Aree nner nt ee eae A er nimanm 


dosage c can t be observed. In the first brood, “ordinary ? X-rays were less effi- 
Cient, the RBE was more than 1, but only at 1000 r, With 2000 r the RBE was 
lower than 1. From these very $8 es data we can conclude that comparison 

tests are only decisive when they are made with the same stage and the same 


dose, and under the same conditions. 


In conclusion, we found four strictiy marked stages of spermatogenesis 
with different reaction vatterns. Stage 1 (0-3 days after treatment) is 
characterizea by an indifference to different qualities of radiations. The 
same indifference is found to changes of milieu: absence of 05 (in press); 
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treatment with cyanide, acid, or dihydroxydimethyl peroxide (Sobels, F. H., 
Nature 177: 979-982, 1956); and fractionation of dose (Muller, J. Genet. 40: 
1, 1940). Stage 1 involves mature sperms. Stage 2 (Sth-7th day) shows a 
marked difference between radiations of high and low energy and also an in- 
| creased dependence on milieu. Stage 3 (8th-l0th day) differentiates among 
all three types of radiations and is very dependent on milieu. During this 
period sperms are used which were probably irradiated at meiosis, as we con- 
clude from our experiments with irradiated pupae. Finally, stage 4 (1lth- 
13th day; irradiated spermatogonia) is again indifferent. It is not easy to 
| explain this result. As in previous experiments (inducing lethal factors 
' with 3l-MeV X-rays, killing mice, killing Drosophila embryos, stopping mito- 
sis; (fritz-Niggli, Fortschr. Réntgenstr. 80: 28-38, 1954), we found mostly a 
higher efficiency of ordinary X-rays. But in stage 3 the 51-MeV X-rays, with 
-@ great spectrum of energy and lower energy than 50-MeV electrons, have the 
lowest efficiency. We assume that for stage 1 (mature sperms) OH and H 
radicals are effective and for stage 3 (meiosis) H Op-molecules, the produe- 
tion of which is sensitive to milieu and to linear energy transfer 31-MeV 
X-rays (mean energy 10 MeV) and 30-MeV electrons may have a small difference 
in linear energy transfer. 


We hope that these experiments which have been started will furnish 


some Solutions to the problem. The assistance of Miss H. Inauen and the 
measurements of 30-MeV~-clectrons by Dr. Sempert are gratefully acknowledged. 


(Table 1 and Table 2 on opposite page.) 
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Table 1. Embryonic lethality in %. Each value represents the mean 
of six experiments with a total of 3000 eges. 
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Table 2. RBE in different days between irradiation and insemination 
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TECHNICAL NOTES 


: i 
Cordeiro, A. R. Orcein with Janus A simple but valuable improvement of 
Green B for better salivary~gland- the classical aceto-orcein staining 
chromosome staining. of Drosophila polytenic chromosomes 
is attained by adding 30 mg. of Janus 
Green B for each 10 cc of acetomorcein stain (orcein, 2 g; acetic acid, 60 
ec; distilled water, 40 cc). The "Harleco" brand has been used. The dis- 
section is made, as usual, in aceto-orcein only. The isolated glands or 
cerebellar ganglia are transferred to a drop of orcein with Janus Green B 
on a slide and then covered with a coverslide. The: smear is made by the 
common technique. Advantages: The chromosomes are strongly stained by the 
dye mixture, and the cytoplasmic material remains lighter than it usually 
dees with the aceto-orcein method. Ageing of the aceto-orcein-Janus-Green- 
B smears improves instead of reducing the contrast. 


Fuscaldo, Kathryn E. A technique A method has been devised for the 
for the collection of bacterio- sterilization of large numbers of 
logically sterile flies. eggs of Drosophila for the purpose of 


maintaining stocks of sterile flies. 
The method makes available the largest number of sterile eggs with a minimum 
of loss ‘due to handling injuries, arrested development from chemical in- 
juries, or mechanical loss through sterilization procedures. 


Virgin males and females are collected and maintained separately for 4 
days on cornmeal-molasses~agar medium. The flies are mated on the fifth 
day, using approximately two males to one female, for 24 hours. On the 
sixth day the females are separated and placed on fresh food for about 6 
hours before egg laying, to allow for recovery from the effects of etheri- 


zation. 


The collection of eggs is accomplished as follows. A square, 2" x 2", 
of finely woven Fiberglas cloth is placed over a slice of solid medium about 
1* square, which is put on the under surface of a half-pint-bottle cap. The 
cap is then inserted into the mouth of a half-pint milk bottle so that the 

surface of the Fiberglas is presented to the 
flies. The food seeded with living yeast 

: SENT serves to induce the flies to lay their eggs 

Fiber-_. easly °8P on the surface of the cloth, which is of pre 
pe ‘ ficiently close weave to prevent the eggs from 
falling through to the food. The fertilized 
| fomales are placed in the bottle and allowed 
to lay eggs for 12 hours, after which the eggs 
| are collected by removing the cloth containing 
them and securely tying the ends with cotton 
4s thread, making a small egg sac. This egg- 
containing sac can then be put through the 
sterilization procedure, 


The sac is immersed in a &% solution of Clorox for twenty minutes to 
dechoricnate the eggs. After dechorionation, the eggs are rinsed in sterile 
insect Ringer's solution and then placed in a solution of Roceal, 1:10 ,000 
for sterilization. This step takes about one hour. The egg sac is rinsed. 
again in sterile Ringer's solution for 10 minutes (3 changes). After steri- 
lization the sac is held by the bound ends over the mouth of a bottle of 
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sterile culture mediun. It is then cut just below the binding thread and 
allowed to fall open onto the food. The larvae can then crawl into the food 
upon hatching. The sterilization procedure is carried out in a sterile 
transfer box equipped with three UV lamps. After 7-8 days of incubation, 
before eclosion of the flies, the sterility of each culture is tested by 
inoculating two slants of each of the following media: MTGE, Sabourandes 
dextrose, and wort agar. Those culture bottles whose inocula produce growth 
on the agar slants are discarded as being contaminated. 


Sterile cultures can be maintained indefinitely by subsequent transfer 
of adults to fresn, sterile medium. Such transfer is accomplished by 
shaking into new bottles in the sterile transfer box. The sterile culture 
medium is the standar¢ cornmeal-iclasses~agar medium without living yeast, 
to which 1 ml of folic acid (.036 g/100 ml 20% alcohol) has been added to 
each bottle after pouring. The medium is rendered sterile after preparation 
by autoclaving for 20 minutes at 15 lbs. The necessity of the folic acid 
was indicated in previous experiments, since larvae raised on unsupplemented 
sterile medium failed to pupate or eclose. 


(Supported by a research grant, C-2440, from the National Institutes of 
Health, administered by Allen S. Fox.) 


Hochman, Benjamin. <A new Originated in 1956 by Dr. W. W. Newby, 
counting plate. this counting plate embodies all the 


favorable features and none of the dis- 
advantages of glass, paper, and painted metal. plates currently in use. It 
is constructed of white formica, 1/16" in thickness. A sheet of formica 
measuring one square foot can be purchased at a builcers't materials company 
for about one dollar. Enploying a fine-toothed blade in a power saw, pieces 
of desired size can be cut. We find 3° x 5” makes a satisfactory plate size. 
The cut edges are smoothed with sandpaper. The smooth, hard formica surface 
provides an excellent background for examination of flies. Moreover, the 
surface is unaffected by ether or alcohol, is very resistant to needle 
scratching, and can be cleaned easily with soap and water. Unbreakable 
under normal laboratory conditions, some of these plates have had constant 
use for over 4 year without showing signs of wear. For reasons of economy 
these formica counting plates could be utilized profitably in genetics 
laboratory courses ag well as by individual investigators. 


Hollingsworth, M. J. A simple Tae spout is removed from a large poly- 
device for ensuring that tnene funnel and replaced by a glass 
Drosophila bottles contain an tube made by removing the bottom ofa 
equal amount of food. 5" x 1" vial. The tube is fixed to the 


funnel with melted polythene from the 
spout. The flow of food is controlled by two valves made from a length of 
glass rod and two rubber bungs. The upper bung fits snugly into the neck of 
the funnel when the rod is pushed down. The lower bung is tapered to ensure 
a good fit when the rod is lifted up. The rate of flow of the medium is con- 
trolled by adjusting the two bungs. Lateral play is eliminated by means of 
wire supports across the mouth of the funnel. 


ee ee tn a 


tL eee ac SD. VS Sl re eal ea 9 a 


176 Notes and News - Technical ; DIS~31 


Jaeger, Celso P., and Jaeger, A chemically defined medium for D. 
Euterpe C. Chemically defined. willistoni was prepared by altering 
medium for D. willistoni. the Hinton et al. (1951) medium for 
i _D. melanogaster. 
| m@/ind pg/ml 
L-Arginine 0,559 Biotin 0.020 
L-Cysteine 0,480 Calcium pantothenate 16.0 
L-Glutamic acid 4.418 Choline chloride 3295,0 
Glycine 1.745 Pteroyl glutamic 
L-Histidine 0,484 folic acid 360 
L-Isoleucine Lse60= Pyridoxine Bed 
L-Leucine 2,545 Riboflavin 10,0 
L-Lysine 1.337 Thiamine 200 
DL-Methionine 0.339 Niacinamide 12.0 
L-Phenylalanine 1,008 
DL-Threonine 0.756 
L-Tryptophan 1.745 mg/ml 
L-Valine 1,055 KHoPO 1.83 
NaH b, 1.89 
Fructose 7.0 NaHO0, 1.4 
Agar 20,0 
Cholesterol 0.5 
Ribonucleic acid 4.0 
Meyer, Helen U. Obtaining It is sometimes desirable to obtain 
completely relaxed and stretched completely stretched-out and relaxed 
live larvae of D. melanogaster. — larvae for better microscopic obser- 


vation in vivo or Tor other purposes. 
This can be accomplished by placing young larvae, in a drop of water, into 
a container filled with nitrogen gas. After about 5 minutes the larvae 
have lost their muscle tone completely, they are limp and stretched out at 
full length. When brought back into air after this period, they regain their 
muscle tone, start the muscular contractions again, and resume their normal 
shape, apparently without any ill effects. 


Nicoletti, B. A method for For counting a large number of flies 


counting a large number of from extremely crowded population 
flies easily. bottles, when it is not necessary to 


consider the sex of the individuals, 
the following system has been used. The etherized Drosophila are placed and 
uniformly distributed on the surface of a sheet (11.7 x 8.3 inches) of sensi- 
tized paper (Agfa Copyright). The paper with the flies is conveniently 
exposed and a positive photocopy is made (photoprint Dupleca, white light 
150 volts/20 seconds). It is possible to detect the exact number of flies by 
the dark spots on the positive paper. The sheets are used for counting indi- 
viduals, checking each mark with a colored pencil. On each sheet about 600- 
700 flies can be counted, 


Nicoletti, B. System for col- The system shown in the drawing has 
lecting flies from population been used successfully for collecting 
bottles. flies from extremely crowded popula- 


tion bottles. A funnel is placed on 


L?7 
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the opening of the bottle and the flies are pulled into it by gentle impulses 
from the vacuum pump. The sucking produced by the vacuum carries the animals 
into the etherizing bottle. This vrevents the standard medium from running 
and individuals from escaping. After the mass of the population has been 
transferred in this way, the funnel is replaced by a small glass tube, so 
that the few flies left walking on the sides of the bottle or on the paper 
can be collected. This latter arrangement is also useful for collecting 
etherized individuals without using forceps, saving a considerable amount of 
time. 


MATERTALS REQUESTED OR AVAILABLE 


A. R. Cordeiro requests the favor of receiving any available back issues 
of DIS. Address: Instituto de Ci€ncias Naturais, Universidade do Rio Grande 
do Sul, Avenido Paulo Gama, Pérto Alegre, Brazil. 


W. M. Hexter (Department of Biology, Amherst College, Amherst, Mass.) 
would like a duplication covering the singed locus of D. melanogaster. 


R. C. King is interested in obtaining stocks of female-sterile mutants 
other than those currently availabl e at Northwestern tee scSl, sta, dam, 
snl, sn2, sn®, sn*, sn9, sn°4e, sn®Sa, sn50k, oc, ge®, 1z8, rast, ty, na, 
r?, fu, fuff, £576 , fuo7t , ask, asoek, fes, rn, Ene apvoéf , fs2. 1, de; 


nwe, mi, mr, cmp, vf, and svie) , 


Ez Ortiz (Laboratorio de Citogenetica, Serrano 113, Madrid 6, Spain) 
would like to receive reprints that are available, and back issues of DIS. 


Henry L. Plaine (Zoology Department, Ohio State University, Columbus) 
still desires to be notified of or to receive any new suppressors found in 
D. melanogaster. He would also like to be notified of any suppressors 


found in other species. 


Duplicate copies of DIS numbers 3, 9, 11, 13, and 15 are available at 
the Department of Biological Sciences, Stanford University, Stanford, 
California. Laboratories requiring these particular issues to complete sets 
may inquire of Professor David Perkins. 
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Report of K. Brohme-Warren 


The second edition of "The Mutants of Drosophila melanogaster" by 
Bridges and Brehme has been in preparation since March, 1957, and is well 
under way. The author has an extended leave of absence from college res- 
ponsibilities and will be able to work full time on this volume until 
September, 1958. Investigators are urged again to send new material, and 
particularly corrections and new information on mutants already described 
in the 1944 edition and subsequent numbers of DIS. The deadline for such 
material is February, 1958. 


Nomenclature: A report has Seen received from Dr. Ernst Hadorn of the 
meeting held in Zurich in August, 1957, of the Internetional Committee on 
Genetic Symbols end Norenclature. Only one departure has been made from the 
symbols used in the 1944 edition of Bridges and Brehme: enhancers are to be 
written @n- or en- (examples: En-S, en-NS) instead of the shorter symbols 
E- or e- previously in use. This change will be adovted in the second 
edition. As no new wer menoloey has been suggested for pseudoalleles, these - 
will be described under their original names (examples: bx, Cbx; S, ast; 

w, w), and their pscudoallelic relationships will be indicated in the caes~ 
criptions and on the maps. 


ANNOUNCEMENTS 
André Dreyfus Foundetion. In accordance with its statutes and 
Announcement of the Interna- regulations the Board of Directors of 
tional Genetics Prize for 19538. the Foundation Andre Dreyfus invites 


interested persons to register as ap- 
plicants for the International Genetics Prize of 1958. 


1. The International Genetics Prize for 1958 amounts to Cruzeiros 
150,000 (one hundred and fifty thousand). 


2. The prize is open to individual scientists or groups of research 
workers from any country, working on problems of genetics or related fields. 


3, The International Genetics Prize is intended for the promotion of: 
(a) the development of research programs; (b) travel for purposes of re~ 
search; (c) publication of the results in research or of monographie sum- 


maries. 


4, Applications should be accompanied by: (a) the candidatets 
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curriculum vitae; (vo) a list of publications; (c) a detailed plan of the re- 
Search program proposed or a copy of the manuscript for publication. Note: 
In the case of a team of research workers, the application should be signed 


by one of its components. 


5. In case of equality of qualifications, preference will be given to 
the project which may have more direct influence on the development of gene~ 
tical research in Brazil. 


6. Applications accompanied by supporting documents should be received 
by the Secretary General of the Foundation at the address below not later 
than the 3lst of January, 1958. (Jenny Dreyfus, Secretaria Geral da 
Fundacao-Premio André Dreyfus, Rua Belfort Roxo 40, apto. 502, Copacabana, 
Rio de Janeiro, D.F.) 


Creighton, Harriet B. A request f& number of geneticists will be coming 
from the Travel Assistance Com- - to the International Genetics Congress 
mittee for the Genetics Congress. in Montreal in August, 1958. Undoubt- 


' edly, some of them can come before the 
Congress and some can stay after the Congress. Undoubtedly, also, some 
would like to visit laboratories in the United States, but to do so they 
will need dollars. - The Travel Assistance Committee for the Congress is 
anxious to know which laboratories: would like to help foreign geneticists 
by inviting one or more either to give a lecture or to come as a consultant 
on research. If you have any funds for lectures or for consultations which 
you could allocate to geneticists, would you let the Committee know as soon 
as possible. (Harriet B. Creighton, Devartinent of Botany & Bacteriology, 
Wellesley College, Wellesley 81, Mass.) 


Following is a list of geneticists the Committee expects will be in 
Montreal: 


Professor Ivar Johannson, genetics in animal breeding (animal husbandry, - 
particularly cattle) 

Dr. H. P. Donald, genetics in animal breeding (cattle breeding, particularly 
monozygotic tics) 

Dr. Francois Jacob, Institut Pasteur 

Dr. Alan Robertson, genetics in animal breeding (quantitative inheritance, 
both in animal husbandry and in Drosophila) 

Professor Hans Nachtsheim, genetics in animal breeding (genetics of rodents, 
particularly hereditary abnormalities from a comparative and development 

point of view) 

Dr. C. Syrach Larsen, cytogenctics and plant breeding (forest genetics) 

Dr. D. Lewis, cytogenetics and plant breeding (self-incommatibdility, 
particularly in fruit trees, but also in other organisms) 

Professor H. Kihara, cytogenetics and plant breeding (wheat genetics and 
fruit cytogenetics) 

Professor H. Stubbe, mutation and mutagenesis (mutations, both radiation- 
induced snd spontaneous) 

Dr. J. R. S.Fincham, physiological genetics (gene-enzyme relations in 
Neurospora) 

Dr. H, Hadorn, physiological genetics (development and biochemical genetics, 
particularly in Drosophila) 

Dr. P. Michaelis, physiological genetics (cytoplasmic inheritance in 
Epilobiun) 
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Dr. N. P. Dubinin, genetics in evolution (evolutionary genetics in 
Drosophila) 

Dr. C. Paven, physiological genetics in Drosophila and physiology of the 
salivary gland 

Dr. H. Harris (humon biochemistry) 

Professor R. Ceppellini (human blood groups) 

Dr. Maurice Lamy (twin studies) 

Dr. Cavelli-Sforza (evolutionary genetics) 

Dr. Jen Book (human genetics) 

Dr. Arns Mtintzing (plant genetics) 


Herskowitz, Irwin H. Proposed Plans for a Drosophila Research Stock 
Drosophila Research Stock Center. Center in the Department of Biology at 


Saint Louis University are under way. 
It will aim not only to maintain present and future stocks but to encourage 
their use in research. It is hoped to start the Center about July, 1958. 
Each worker will be notified by mail several months before the start as to 
how the Center will operate initially. 


To help determine the desirability, scope, and mode of operation of the 
Center, your comments on the following plans would be appreciated. 


1. The Center will be restricted, at least at first, to maintaining 
stocks of D. melanogaster. 


2. Each stock sent to the Center for keeping will need to be described 
by the sender as to genotype, phenotype, and research purposes for which it 
is especially useful. 


3. Workers sending the Center more than 10 stocks in any week will have 


or ee & 


to cleer the sending date in advance with the Director. 


4. A fee of #5 is to be charged for each stock sent to the Center. 
Such a stock will be maintained for a minimum of 5 years before the Director 
can remove it from the stocks held, unless permission to discard the stock is 
granted by the worker who originally sent it in. The fee is intended to dis- 
courage flooding the Center with stocks of limited or questionable research 
value. 


5. Stocks sent to the Center become the property thereof, and are 
evailable to all bona fide research workers. No stock may be withdrawn from 
the Center's stock holdings without the approval of the Director. However, 
he would welcome comments from any worker on the suitability of maintenance 
of a stock. 


6. Only stocks whose mutant phenotypes are easily defined and whose 
mutations are localized are to be accepted for keeping, 


7, Stocks which are difficult to maintain because they cannot be cul- 
tured on standard brewers' yeast-enriched cornmeal-molasses-agar medium at a 
temperature of 17° C are not acceptable. 


8. On the day of receipt of a stock the Director will mail a post-card 
notice to the sender. Within two months of receipt, a notification of accep- 
tance or rejection for maintenance will be mailed by the Director, If not 
accepted, $4.50 will be refunded for each stock, 


; 
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9. Any number of stocks may be obtained from the Center, as frequently 
as requested, by any researcher. For each stock requested, 25d in U.S. 
stamps or money must be provided. 


10. <A yearly list of stocks and their most desirable uses will be made 
by the Center, to be distributed as a part of "Drosophila Information Service" 
or as a separate sent together with it, or mailed independently. Workers 
listed in DIS will receive this listing free. 


ll. The Center is not designed to be a competitor of private companies 
which sell stocks for classroom work or nonresearch purposes. , 


12. The Center, once established, is planned to be partly self-supporting. 


A stock sent to the Center may continue to be maintained by the sender. 
Thus the Center will provide a second place for maintenance as insurance 
against loss of waluable stocks. Or laboratories that wish to eliminate the 
keeping of certain stocks--for space, budget, or personnel reasons-~may do so, 
yet be assured that they will be maintained for at least five years. Duplica- 
tion of stocks maintained by various laboratories can be eliminated in some 
cases. 


Space is available at Saint Louis University for maintaining approximately 
4000 stocks. 


HACHING NOTES 


Hexter, W. M. A two-factor The mutants good and w*, both sex-linked 
sex-linked cross involving recessives 42.9 map units apart, are 
gene interaction. phenotypically indistinguishable. The 


phenotype of these mutants is orange, 
varying somewhat with age. The class is given as parents females of one 
mutant and males of the other, and the cross is designated simply as “orange 
i x orange 2." Fy females are wild type and Fy males are orange. ¥}.ane 
interbred to raise an Fo. The Fo females are expected to be wild type and 
orange in equal frequencies, and the Fo males theoretically should be approxi- 
mately 60 per cent orange (perental types) and 40 per cent crossovers, half 
of which are wild type and half double mutant (w? 295d), Actual class data 
were: females, 1530 wild type, 1402 orange; males, 690 wild type, 1420 orange 
454 white. Deviations from equality were due primarily to differential via- 
bility of the varicus genotypes. The student is confronted with the following 
facts: a wild-tyne Fy female; a mutant Fy, male; a new phenotype (white) in 
the Fo but confined to one sex. From this information the student should con- 
clude that orange 1 and orange 2 are not alleles end are recessive: that one 
of them is sex-linked; and that white is probably due to the combined action 
of orange 1 and oreanze 2. The student then usually assumes a second gene that 
is autosomal, This assumption will not account for the data. The second 
gene is then assumed alsc to be sex-linked, and the conditions of the problem 
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are satisfied if linkage is assumed to be about 45 per cent. In addition to 
the unexpected phenotypes and the challenging yet not too complicated analy- 
sis, this experiment has the advantage of simple and rapid classification. 


Rizki, WM. T. M. Genetics We have been doing some experiments on 
or behavior. the response of normal and mutant 


strains of D. melanogaster to the smell 
of food, in order to dernonstrate the possible influence of inheritance on the 
honewice pattern of flies. A simple apparatus constructed from a cardboard 
box with a transparent cover is sufficient to carry out these experiments 
(see drawing). Air saturated with the desired mixture is blown through 
rubber tubing into the box, Flies are generally starved overnight and con- 
ditioned in the plastic-covered box, which contains a small vial of moist 
cotton. The flies will respond to the control of moist air if water is not 
available during the conditioning period. Dessication is also avoided. 
When air saturated with the odor of yeast and honey is blown into the box, 
the following comnonents of behavior of Ore-R flies can be observed in an 
orderly sequence: (a) fluttering of wings, (b) shaking of abdomen, (c) 
looping or circling, (dad) walking straight to the orifice of the tube which is 
the origin of the odor. This exveriment can be modified by introducing other 
variables, such as different kinds of smells and different mitants. Students 
have found these exneriments interesting and instructive, particularly those 
who are interested in psychology and behavior. 
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RESEARCH NOTES* 


In the course of X-ray experiments’ con- 
cerned with the effeets of oxygen con- 
centration on chromosome breakage in 
Drosophila oBcytes (Abrahamson, 1956), it became important to learn how long 
females could be maintained in an environment devoid of oxygen.” Females were | 
placed in sealed chambers containing nitrogen (obtained from Linde "hi-purity" 
cylinders) for periods of 1, 3, and 18 hours. After-the nitrogen exposure 

the flies were observed for "tour days. Better than 95% survival was obtained 
in the first ‘wo groups; the group confined for eighteen hours suffered 100% 


Abrahamson, S. Oxygen 
depletion and viability. 


mortality. . 


Altenburg, Luolin S., and 
Edgar Altenbure. Absence of 
detectable mutagenic effect of 
sodium formate, ethyl acetate, or 


Fremy's salt when administered to 


the polar-cap cells of D. Oe 


see 


A number of compounds have been tested 
for mutagenicity in this laboratory by 


. exposing the pole cells of developing 


D. melanogaster eggs to the chemicals 
‘and testing the survivors for recessive 
lethals in the second pair of autosomes 
by Muller's “sifter® technique. This . 
report will be confined to certain of 


the chemicals, shown in the table below, which have so far yielded mutation 
rates as low as (or lower. than) the control rates usually obtained with this 


material (between 0.3% and 0.7% in different experiments). 


Each dosage was 


sufficient to cause noticeable mortality of the eggs. 


No.. = Ove No. 


Chemical 6é .@hroms. Rec. Mutation 
Agent Formula Conc. Tested Tested Lethals Rate 
Sodium formate HCOONa 1M 40 ~ 1266": 4 0.340.2% 
Ethyl acetate. CH,COOCoH. 100% vapor 29 1006 2 0.2+0.1% 
for 20 min. ae 
Fremy's salt "O-N(S0,K), 107% M 52 93Syq se rlidy 9Ot0.1% 


— 


Sodium formate and ethyl acetate appeer to be nonmuteagenic, 


in contrast — 


to ethyl formate vapor, which produced a mutation rate of 4.741.6% (Rec. 


Genet. Soc. 25: 632, 1956). 


in water dissociates into moderately stable free radicals. 


Fremy's salt is a strong oxidizing agent, which 


The mutation 


rate of 0.1+0.1% produced by this compound is significantly below the control 


rate, but this apparent lowering of the rate below the spontaneous level must o 


so far be accepted only tentatively, inasmuch as the rates being dealt with 


are so small. 
(This work has been supported by a 


A fuller account of these experiments will appear elsewhere. 
erant from the American Cancer Society for 


work of Edgar Altenburg and as sonata 


Annan, Murvel E. Effects of 
degree of desiccation on X-ray- 
induced egg mortality in 
Drosophila females. 


Virgin D. melanogaster (Oregon-R) fe- 
males were exposed in a desiccation 
chamber for periods of 0, 6, 12, or 18 
hours immediately before irradiation’ 
with 5000 r X-rays. The X-rays were 


provided by the Carnegie Institution of Washington, Department of Genetics, 


Cold Spring Harbor. 


Immediately after irradiation, the females were placed: 


*an asterisk before the title of a note indicates that the author has given 
unrestricted consent for its citation in publications. 
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with males (3 males to 2 females) in egg-collecting chambers. The eggs were 
collected every 12 hours for 108 hours, were counted, and were cultured at 
25°C. Failure to hatch was ‘the ee NSE 8h of egg norte ae The. percentages 
of egg mortality: for ‘the nonirradiated females were subtracted from the cor- 
responding percentages for the irradiated groups. The remainder was divided 
by the percentage of eggs hatched in that nonirradiated group, arid the result. 
was multiplied by 1200 to give the percentage of X-ray-induced egg mortality 
eg Herskowitz, a 1957). These values are given in the table 
belor : 


“Hours ors etmabe Hours after, treatment 
desiccation 12 24 36 46 60. 78 84 96 108-: 
0 Joe6G WA ae 15 +S =e hanes 
a araeeena ee eer eS 80 8 eae es arr? 
ws HP af? Hats = biedein 20 “ay Haeine Sneeene 
na (Sale mei 2 86 25 60 64 58 58 80 26 


A minus figure indicates Pon eses from the X-rayed females concerned had a 
lower mortality than did those from nonirradiated females in the same desic- 
cation treatment group. The variability obtained for the first 56 hours may 
have been due, in part, to variability in fertilization. The periods from 48 
hours on are believed to establish a reproducible pattern of X-ray-induced 
egg mortality characteristic for the degree of desiccation. The difference 
between induced egg mortality with 12 hours of desiccation and that with 
either 6 or 18 hours is the most significant aspect of the results. (This 
work was supported by a U.S.P.H.S. research grant.) 


Baglioni, C. Studies of ommo- The mutant lightoid was found to block 


chrome biosynthesis in D. ommochrome synthesis, like v, cn, and 
melandgaster. st. By crossing ltd with the mutant 


brown, which completely blocks the 
synthesis: of the red pteridinic pigments, a’white-eyed strain was obtained 
(bw 1td) which is almost identical in phenotype to the strains v bw, en bw 
and st bw. An attempt was made to localize the metabolic block in ltd by 
means of feeding experiments. Larvae of the tested strains were grown on a 
medium containing kynurenine or 3-OH-kynurenine. Asa control, v flies were 
cultured under the same conditions, At emergence ltd flies showed no brown 
pigment, wheress the v flies were‘ ‘normally pigmented. It seems that the ltd 
metabolic block involves a reaction affecting 3-OH-kynurenine or some‘ 3-0H- 
kynurenine derivative. In feeding experiments ltd cannot be distinguished 
from st or cd flies, which also do not become normally pigmented when given 
kynurénine or 3-OH-kynurenine, 


In order to reveal the accumulation of different unmetabolized compounds 
in these strains, a chromatographic analysis of tryptophan metabolites was 
made by the two-dimensional paper chromatographic method of Dalgleish (Bioch. 
J. 64: 481, 1956). Preliminary results indicated that kynurenine and 3-0H- 
kynurenine are’always present in the two-dimensional chromatograms of ltd, 
st, and .cd.strains in larger amounts than in the wild type. In the chroma- 
tograms of ed or st flies a pale blue fluorescent spot was found, which was 
not found inv, cn, or ltd chromatograms. This spot was present in the wild 
type, but at a lower concentration than in cd or st flies. We shall refer 
to the substance’ of this spot as the 1td* substance. «R06 
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Attempts aimed at identifying the 1td’, substance, by making 3 
grams of ltd fly extracts mixed with some known tryptophan metab 
showed an overlapping of the lta*: spot with the ‘spot given by a. = 
synthetic xanthurenic acid. In other solvents, better suited fo: Ms 
separation of xanthurenic acid derivatives (like methanol, butan _ ; 
water, ammonia in the proportions 40:20:20:20:1, or butanol saturated with 
0.2 M ammonia), it was possible to separate the 1td+ substance from added 


xanthurenic acid. . Further work will be necessary to get more cdo -iaad wi 


about~ the. Shemicad structure of bel 1ta* ive ven es Vee 


ee 


Baglioni, C:.. Two new. pteridins, Research of Viscontini and his col- 


Ba in D.. melanogaster. RES 3 laborators showed that the red pigment 


of Drosophila is made of at’ least three 
competes avoboptert; {eeafésopterin, and neodrosopterin, which were — 
isolated and chemically defined. Our aim was to find a simple paper chroma- 
tographic method which woulé'allow separation of the pteridinic compounds 
without any previous chemical treatment of the flie&’. The best resolution of 
the pteridins was obtained by two-dimensional chromatography, using n- 
butanol-acetic acid-water (4: Ls 5)’as solvent for the first run and KCl 20% 
for the second run. It was possible to separate quite well the compounds 
isolated by Viscontini and to demonstrate the presence of two undescribed 
pteridins, which have the same Rf values as drosopterin and isodrosopterin 
in the first run, but may be differentiated from them in the second run. — 
Since these pteridins heve the same fluorescence color and absorption maxima 
as drosopterin and isodrosopterin, ‘we propose the names paradrosopterin and 
paraisodrosopterin (as suggested by Professor Hadorn). The amount of these 
five components of the red pigment was determined in 30 of the commonest eye- 
color mutants; the concentration of the pteridins was estimated fluorimetric- 
ally. 


Previous results indicate-that. drosopterin, isodrosopterin,’and neodro- 
sopterin,; even though reduced.in many mutants, nevertheless maintain a con- 
stant relative ratio. Paradrosopterin and pardisodrosopterin seem to behave 
in an independent manner, not maintaining a constant ratio-with the other 
pteridins. An extreme situation was obsérved. in the mutant sed, which has 
no varadorsopterin.or peraisodrosopterin, Although extractions.were made 
with a large amount of flies, anda concentrated solution. of the pigment was 
chromatographed, no trace of these two substances was found. Further studies 
of the metabolic significance of this finding-are now in progress. 


Bart, Carol. A retest of the - Because of the far higher rate of spon- 
Pace A ae Sern ; 
frequency: of crenwenene loss taneous loss of the region (containing 
of the yellow’ region of the y') adjacent to the left-.end of the 
scute-8 chromosome. scute-8 chromosome in some of the experi- 


ments reported by Relgovsky (1938, 1939) 
and.in those by Sidorov (1941) and by Lindsley (1955) than in those -by Frye 
(1957, 1958), and because of the importance of the control (spontaneous) rate 
in studies of radiation-dose dependence, further tests of the spontaneous 


frequency were carried out on the stock used by Frye. As before sc” B males Ee 


were mated to y w In49 f virgins. The males were 0-24 hours old, the females 


48-72 hours old, when first mated. After 48 hours with these females (lot a). 


in vials containing 5 flies of each sex, the males were separated out and 
mated to a second lot of females (b) for another 48 hours, again in groups of 
5 of each sex. Both a and b females were put through 5 broods of 48 hours 
each. The offspring scored were as follows: 


oO. eee ee eS el 
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with Pr ‘ ee: ty fe: ease - ‘ 7 F " 
’ > rs > © Regular Non-dis. won-dis, B 
ay ; Habre B Q yellow Be yo weh Gotan ney] ea 3 
‘From lot a as, 532 i aPrey Ue 15,229 °° prior Pex Be 
From lob b 20,203" ) Ty pected 1560 Aros BOwse -ABY > 


4 


The y B 9% designated as 1/2 was a mosaic that did en transmit the mutant 
yellow phenotype of the se? B chromosome. There was in addition a forked- 
mosaic B 9, which failed to transmit the new forked, and a non-Bar female 

that Paneer tied the phenotype without lethality. Counting only the trans- 
mitted yellows, the total is 2 among 33,740 disjunctionally produced daughters 
or about l-in 17,000. ‘This result: is: net Significantly different from that of 
? yellows among 263; 794, or about 1 in 38,000, found by Frye, although 4 of 
Frye's yellows. weaved to have attached Sig Both yellows found here had 
separate X's, and their y sce? BX proved: lethal to males. The present low 
control rate is also like that found for scute-Sl by Lttning (1952) and for 
scute-8 in one of Belgovsky's e2 pieE ne NUR P Se 


On the basis of Sidorov's analyses, confirmed by those of Lindsley, “we 
assume that in all probability our two exceptional yellows resulted from 
exchange between YY and the left heterochromatic region of the scute-8 chro- 
mosome. It seems likely that differences in the amount and structure of the 
heterochromatin would occur not uncommonly both in scute-3 and in Y chromo- 
somes and would affect the frequency of their interchange. 


(This work was supported by a grant to H. J. Muller and associates from 
the U. S. Atomic Energy Commission, Contract AT(11-1)-195.) 


Barzilay, Roy. Tumor phenocopy Larvae of several Drosophila strains 
produced by cold. , were exposed for 24 hours to 59 ¢ asi UA 


-in-a refrigerator, at different stages 
of their development. Many of the treated larvae developed dark masses, 
resembling the so-called “melanotic tumors.” The work described here was 
carried out with strain D/] LS of Ds melanogaster (D balancing a lethal ex- 


tracted from a local population) and D. simulans (see table). Positive 
results were also obtained with a number Of other strains. 


Non- Tumor 
_tunorous Tumorous S Incidence 
p/118 Treated 14.74 647 2121 30.4% 
Control 494. O” Be 516 4.3% 
D. simulans Treated 552 108 660 16 4% 
Control dal ele, , - hives: - 


In D/118, the highest tumor incidence was scorod in individuals treated 
during the 60th to the 84th hour of larval life. This "sensitive period" 
includes the stage which according to Rizki (1957) is characterized by a peak 
in the frequency of lamellocytes in the hemolymph. The participation of the 
lamellocytes in the formation of tumorous aggregates was observed both by 
light and phase ee ailaleten he thus confirming Rizkits conclusions, 
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Bateman, A. J. Mutations in References to the radiation responses 
irradiated spermatocytes. ay of premeiotic male germ cells are 


usually concerned with spermatogonia, 
though spermatocytes, which also belong to. this category,-are likely to have 
very different responses. In order to isolate the various stages of sperma- 
togenesis; the classical brood pattern based on 3-day mating. periods is too 
coarse, as 3 broods will include all.the stages from spermatogonia onwards. 
A study of crossing over between b pr and vg in males irradiated with 1000 r 
and mated each day to 2-3 females has been started. This mating rate is 
adequate to prevent mixture of sperm maturing on successive days. Results 
so far are as follows (missing days were unsampled): 


Days from irradiation 2 5 . 6 #7 +8 9 10 WW 
Crossovers . 0 ) 6 7 3 Pb LS as 
Noncrossovers 1651 1836 1400 1452 687 1540 2313 1990 
% crossovers 0,00 0.00 0.43 0.48 0.44 0.45 0.56 0.00 


Concurrent tests for egg-hateh ing and deleted Xts confirmed earlier ex- 
periments (Bateman, 1956, 1957). indicating that the same day corresponded 
to the same germ-cell” Ene throughout. Day 8 consistently showed a drop in 
fertility (shortage of sperm), which is presumed to be due to the lethal 
action of X-rays on late spermatogonia. Then days.6 and 7, and possibly 8, 
will yield the products of irradiated spermatocytes. Some responses of 
spermatocytes compared with earlier (spermatogonia) and later (spermatids) - 
stages: . : 


Dominant lethals: gonia, nil; cytes, very high; tids high 
Deleted X's: gonia, nil; cytes, very high; tids low oa 
Induced c-o: gonia and-cytes equal; tids nil 


If a broad classification of germ cells according to their response to 
mutagens is to be made, it should be into spermatogonial and post-spermato- 
gonial rather than into pre- and post-meiotic. 


Baumiller, R. C. The pre-adult In order to obtain an accurate .estimate 
viability of spontaneous muta-. of mutation frequency when mutants can 
tions in D. melanogaster. be scored only as adults, the pre-adult 


viability of mutants compared with 
normals must be taken into account in an environment where the mutant is 
represented by one individual existing among a preponderance of individuals 
that are normal (i.e., nonmutant and otherwise identical), since this is the 
circumstance under which mutants occur. Accordingly, pre-adult viabilities 
were determined in both the "Maxy” stock and the same stock in which noBBece 
taneous mutations had recently occurred. The mutants wheal | £985 | 
wA65S . and we were each compared to the parental “Maxy" stock hoenes fer 
these ‘genes. The stocks were kindly supplied by Dr. A. Panerai 


Normal and mutant flies were placed each in their own dacron-net~ 
enclosed cylinder, which was placed netting-down on individual petri dishes 
containing nutrient medium seeded with yeast. After a 24-hour egg-laying 
period parents were removed; the plates were incubated for another 24 hours, 
when larvae were picked and placed in vials containing yeast-seeded standard 
medium. One hundred normal larvae and 1 mutant larva were transferred into 
each vial. (Ratios of 300:1 ard 10:l_were also tested. The ratio 300:1 
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showed a lower percentage of survival for both the normal and mutant flies 
than was found in the tests using the ratio 100:1, but the comparative rate 
of survival was approximately the same. Thus pperadult viability differences 
were shown not to be an effect of crowding nor to be grossly affected by it. 
Therefore, the use of a lower ratio was indicated as more economical. ‘ The 
ratio 10:1 also gave about the same comparative rate of survival, but the 
wide variance in numbers surviving in individual vials made this ratio un- 
ee ee piste the ratio 100: i was: used exclusively.) | 


The rei are shown in the table. 


=n era ROR Pa 


%4 normal . % mutants. 
Mutant No. vials emerging emerging GBA Ee. 
ee te 
tae 19 60:8t1.14 79.04 9.41 1.30 £05 
2  yAsel 20 . 70,041.04 80.04 8.92 1.14 227 
3 20 72.3t1.03 85.04 7.89 1.17 12 
‘4 wo68 BOS * 73,140.98 95,0+ 4.87 «11.30 .0001 
5 SaeeS aes 83,940.82  40,0£10.90 ° 0.48 0001 


The sex ratios for emerging normal and mutant flies were similar, fe- 
males outnumbering males as is expected‘in the "Maxy'" stock. Tests are. 
listed in the table in’ the order in which they were done. From the percent= 
age of normal: adults, it is evident that as the experiment proceeded the 
technique improved. This, however, does not affect the validity of the con- 
clusions to be drawn, since the popcanie ge of mutants emerging improved 
concomitantly. In the case of y 241 and woh the results suggast a higher 
relative pre-adult viability than in normal flies but the differences are 
not significant. On the other hand, wi659 sna w 568 both show the same high 
rate of comparative larval ried ha, (1.50), although :the separate tests do 
not have the same level of significance. The difference between w8 and 
normal flies is highly significant, whereas the difference in the experiment: 
using wA659 is barely significant because of the small number of adults ob- 
tained. The £989 gtock showed a significantly lower relative pre-adult 
viability (0.48). In all cases where the rate of pre-adult viability favored 
the mutant, it was found that mutants were generally among the first group of 
flies to hatch. The forked mutant, however, in all but one test hatched out 
at least one day after the ean estée Group. 


The data confirm that there are mutations which, though considered to be 
detrimental to the over-all productivity of the mutants, are actually supra- 
vital at least during the larval stage of their life cycle. It is also shown 
that in the "“Maxy" stock the mutation frequency from w to w mens be over- 
estimated by a factor of 0.3, and the freauency of mutation of f* to f might 
be underestimated by a factor of about 2 if relative larval viability were 
not taken into account. The viability differences found between individual 
mutant and normal flies in either the positive or negative direction, de- 
pending on the mutant tested, demonstrate the necessity for mdkihg approximate 
viability allowances, when ealoulatine actual, as opposed to observed, spon- . 
taneous (or induced) mutation rates. The vebulbs do suggest, howéver,: that 
adult-determined mutation rates are probably wrong by no tore than a fdeton: 
of 2 )08osS0. 


(This work was supported by a grant to Dr. I. H. Herskowitz from the 
Atomic Energy Commission; Contract AT-11-1-633.) | 
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Brehme~Warren, K. Valuation or In preparing the second edition of "The . 
rank of mutants... Mutants of Drosophila melanogaster" by 


C. B. Bridges and K. S. Brehme, a new 
set of criteria for ranking the mutants has been devised. The eter system, 
printed on page 8 of the 1944 edition, worked well while Bridges made most 
of the judgments. Since his death, however, it has proved to be so subjec- 
tive as to’ give variable results in the Se of different investigators. 
Accordingly, at a seminar in the Genetics Department of. Indiana University 
in February, 1958, a new and more objective system was worked out, with the 
assistance of nah, H. J. Muller, I. I. Oster, E. A. Carlson, and i. Use ae 
It reads as follows: 


Valuation or Rank. Rank l. A mutant allowing sharp classification; of 
good viability and fertility in both sexes in the condition . tneocee 
zygous, homozygous, or eee in which it is used for classifi- 
cation; and accurately located. 

Rank 2. A mutant less good in any one of the above characteristics, 

but still of considerable use asa marker. 

Rank 3. A mutant faulty in any two of the above characteristics but 
still retaining enough classifiability to be useful. 

Rank 4. Poor markers, 

The letter A is added to indicate association with a chromosome aberra- 

tion. If a mutant has been insufficiently studied, it should not be 

given a rank, 


At the request of the author and through the courtesy of Drs. 0. Gs and 
M. By Fahmy, more than 75 new mutants from the Fahmy Laboratory have been 
assigned rank by Dr. I. I. Oster, and the results, ranging from RK] to RK4, 
have shown the new system to be easily applicable,. The author is applying 
it to both new and old mutants. 


Brosseau, G. H., Jre Crossing . Results of experiments with sterile Y 


over between Y chromosomes in chromosomes indicated that exchange 
male Drosophila. between two Y's. (or an X~-Yerm and a Y) 


takes place with a higher frequency 
than has been reported for other types of exchange in the male. To test 
this possibility, males carrying two marked Y chromosomes were tested for 
recombination. Males of the constitution y v/YBS /sc3 .Y¥:bwt ; bw were crossed 
to y v/y v females. Recombinant sons were recovered in the progeny of. two 
males. One of these was a single y v/Y: bwt -son; in the other case there 
were 4 y v/Y:owt sons and a single y v/yB° /v:bwt son. In this latter case a 
recombinant Y and a nonrecombinant Y were recovered in the same gamete, 
therefore the exchange must Have occurred at the four-strand stage. In 
other experiments, recombinants between a sterile Y chromosome (a se? .¥ 
chromosome with an induced deletion in the fertility region of the long arm) 
and yb of ySx yl have been recovered in comparable frequencies. 


The frequency of Y/Y recombinants is about 1 in 2000-3000, whereas the 
frequency of exchange between the X and ¥ chromosones in the male is about 
1074 and the frequency of recombination between autcsomes is even less. 
Several clusters have been recovered as well as the simultaneous recovery of 
reciprocal recombination from the same male, indicating that the exchanges 
are gonial. The process of recombination between Y chromosomes is under 
further investigation. 


One of the recombinant Y chromosomes recovered from males carrying the 


Re i ST TS ea oe 2 te a 


See” 
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two marked Y's mentioned. anes is a potentially useful Ye “ThiseL has. ie at. 
the end of the long arm and yt (seo tinivat the end of the short’ arm; “thus 
both arms of the Y are terminally marked. It should be very useful 73 anole 
studies as detachment of, attached-X'ts and ‘translocations sms DOR oo, Fhe 


BEG Ds) as The arvent Letidle marked Y chr'oriosomes 


Brosseau, Ge Ee, JI, I 
Lindsley. A dominantly marked . earry. as duplications normal alleles 
Y chromosome: YB. syne of sex-linked or autosomal genes, and_ 


: their utility relies on the use of . 
crosses ne the spice tate recessives. An exception to this is the Hw °: 
effect of sc - The desire for a Y chromosome marked with a readily glanay 
fiable dominant Bene has led to the peer eee of a Y with its we arm - 
marked terminally with BS. 


From a cross of T(1; :4)B°, Be car yh, Ys, y® gear hae a a: ys Perasios 
by +.Y ty Cv 7/0 males we recovered B° aay sons. These males could have been 
the product of exchange between we and the TCLs 4) B9 bréakpoint followed by 
nondisjunction of X centromeres, and consequently xyh, ye Be /o in constitution. 
Such males are sterile owing to the BY duplication. Alternatively they could 
have been eee product of exchange between the T(1; 34) BS breakpoint and car, and 
xD.BS yLiy S/o in constitution, xD anda Be representing the distal and. proximal 
segments of T(1; 4) pS respectively. Such males are fertile. All recovered B 
males were crossed to y v bb /O females, and several fertile cultures resulted; 
they yielded y v_bb daughters, yv Be daughters, and fertile.BY sons which 
were xD; [B° yt, y> in constitution. These Hanes were irradiated in-an attempt 
to delete enough of the euchromatin of BS yL, Y® to allow males carrying the 
resultant derivative in addition to a normal X to be fertile. The irradiated 
males were crossed to free-X females; the two classes of sons produced normally 
were x/0 and x/B9 yl, ys, both sterile. The only pee sons would be those 
carrying the desired aoe e chromosome and the 5 eae ieee Y sons resulting 
from materpal nondisjunction. Consequently, the progenies of the above mating 
were transferred to fresh medium and fertile cultures were recovered, The | 
desired product was recovered from one such fertile culture. Since Bs 
carries the tip of the Be duplication it must _also carry the distal part of 
chromosome 4 translocated to the X by T(1; A)BP: it is.consequently thought to 
be of the following constitution: 4) BS (bb?) yL.po*t v5, Tis YB? chromo- 
some is characterized by geod viability and normal dis} ‘unction froin an X chro 
mosome in the male. The BY is a strong Bar, and both males and females 
carrying it show a narrow Bar phenotype., : 


Burdette, Walter.J. Stability Numerous ‘viruses are known to be carried - 
of tumor incidence in Drosophila . by insect vectors, Recently the polyoma 

after injection of mammary twnor virus known to be associated with tumors 

agent. in mammals has been found to cause 


tumors of multiple tissues in different 
species, and the incidence of inherited tumors in. Drosophila has been altered 
by the introduction of susceptibility genes into cytoplasm carrying the. -genoid 
for COs sensitivity. In order to test whether the milk agent affects the, 
appearance of tumors in Drosophila, a preparation of the virus from CgH mice 
was injected into females of the tu vg bw, tu%S8, and Orevon-R strains. ."Pumor., 
incidence.in the progeny was then compared to that in parallel control, cul-. 


tures. The results may be summarized as follows: bos 
nif 
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iu vg bw ty%6a Oregon-R - 


Strain  § _ Injected Control Injected __ Control Injected 
n - No. / No. 2 ‘ q, No. %, No. i 7 No. (e] 


STAT SN IN NS RE SA SN gs 


3242 604 56 ai aean 2 
Males Boa5 99.9 608 99.5 Tr75 ree Ao, Kel Wa7S 0203S 
pee BOOS. oe 546 27 Se hae 
Females 3575 99.7 hi BAG HOOeO TSi0 4.35 S66 S57 7515 0,01 
6807 2150 | JESS 64 3 
Total $80 99.8 Tisa 99.7 3530 er Toso 6.0 T5090 0-02 


This evidence does not suggest that the injections increased the incidence of 
tumors. Whether the negative results are due to failure of the virus to 
propagate or to its being inert with reference to tumorigenesis in Drosophila 
has not been determined. 


Carlson, Elof A. Variegated Several induced mitations at the dumpy 
position effect at the dumpy locus (dp--2, 13.0) were produced with 
locus in D. melanogaster. high doses (4000 r) of X-rays in Oregon- 


R wild-type males which were mated to 
echinoid dumpy-clot (ed dp cl) females. A small number of these (about 10%) 
showed considerable asymmetry of wing and thorax effects. Therefore these 
variegated mutants have been designated dp”, dunipy-warped. Most were homozy- 
gous lethal, although occasionally a few homozygotes were obtained with an 
extremely weak and deformed phenotype, showing dull variegation: of the eyes, 
necrosis of the thorax, and club-like wings. There were three which only 
showed the variegation in the male offspring, the-females always remaining 
homozygous ed dp cl when testcrossed with males of the composition apW/ea dp 
cl, indicating Y-2 translocations. All together, ten have been obtained. 

Two are lost; one is an X-2 translocation; three are 2-3 translocations; and 
the remaining exception has not yet been analyzed, although it too prevents 
crossing over in the ed-cl region. A sample of these were tested with an 
extra Y chromosome, using-the stock X.Y y v; ed dp cl. The variegated posi- 
tion effect was completely suppressed in all tested cases. When individuals 
heterozygous for the rearrangement and the tester stock were inbred, the Fo 
homozygotes, genotypically X.Y y v; R(dp’), were almost completely normal. 

At A warmer temperature (28° C) an occasional slight vortex or mild oblique 
wing may be expressed in a few of these homozygotes. The variegated position 
effect does not extend to the outside markers ed (11.0) and cl (16.5). Since 
the dumpy region also controls a lethal factor, it is possible that the 
position effect is also affecting this character. However, with apt (olv™) 
the compounds with dp” are similar to the homozygotes but are somewhat more 
viable. Stocks of these variegated mutants may be kept without too much 
difficulty when aptxl Cy is used as a balancer. The compound produces a 
peculair effect on the Curly wings, which become opaque and deformed, : 
probably as a consequence of the weak oblique effect exerted by dptxli (iv*)% 
No effect is observed for the Curly when the balancer does not contain the 
dptxl, 


These typical variegated position-effect mutants are of interest pri- 
marily because the dumpy series is located in a complex locus with at least 
seven separable mutant sites which can express numerous pleiotropic effects. 


ee ee —eeeeeee 


118 Notés and News - Research DIS-32 


Usually the wing and thorax expressions go together, although in at least 
one-third of the cases the variegation for the right and left sides may be 
expressed indevendently. No case has been found yet among the induced ex- 
ceptions in which variegation affects exclusively’ the thorax or the wing. 
Only one of these exceptions is moderately expressed; the rest are indistin- 
euishable in phenotype from one another. Several -other induced mutants at 
the dp locus involve rearrangements, but no variegation is present. Some of 
these may represent intra-locus (perhaps inter-sublocus) breaks, and others 
euchromatic position effects of breaks outside the dp region. The total 
induced mutation rate is high (about 1/300) at this dose. Tests are being 
carried out to determine if the variegated types can, in some cases, repre~ 
sent intra-locus breaks. 


(These mutants were obtained during a series of experiments at Indiana 
University which were partially supported by grants to Dr. H. J. Muller and 
associates from the U.S. Atomic Energy Commission, Contract AT(11-1)-195. 
Their analysis is part of a project sponsored by the Natiorial Research Council 
of Canada, Annual Grant No. A 776.) . 


Castiglioni, M. C. A new stock The stock tu-mwh (tumor-multiple wing ~ 
with lethal pseudotumors in D. | hairs) shows pupal lethality. Nearly 
melanogaster. ‘ 88% of the dying pupae carry pseudo- 

- tumors, and show, at the same time, 


abnormalities in the organs originating from the imaginal discs. Examina- 
tions in toto and on microtime sections of larvae at different ages. revealed 
irregularities in the disc folds and also alterations within the lymph gland, 
which clearly is transformed into a melanotic mass. In extreme cases there 
is also an excess of hemolymph fluid, so that swollen larvae are produced, 
which are also larger than the normal ones. Invasion of hemolymph cells hes 
never been observed; therefore the csuse of lethality is prebably complete 
cegeneration of the lymph gland. 


Castiglioni, M. C. Cell melani- When larvae are treated in Bouin fixa- 
zation induced in larvae of D. tive solution at a temperature of 60° C 
melanogaster. for 60 seconds, dark points and spots 


/ appear in the body. The dark points 
are nearly black and correspond to two types of blood cells, referred to in 
my papers as simall and mid-sized cells. The spots are larger than the points 
but not so dark; they correspond to large cells. Response to the treatment’ 
is different in different, stocks (wild stocks-Varese, S. Maria, Valdagno, 
Gaiano, Moltrasio; tumorous stocks-tu Ao , tu By , e 144 melanotic). The dif- 
ference consists in the percentage of blackening larvae, and in the type and 
distribution of points or spots. The type depends on the composition of the. 
hemolymph formula (frequency of the different cell types), so that with this 
technique it is possible to reveal the cytological composition of the Lymph 
gland. Patterns of distribution show greater or lesser uniformity in dif- 
ferent parts of the body. The melanization of the large cells parallels 


somewhat the effect of the tu genes of tumorous stocks. 


Cooper, K. We A probable pobsleset b In large neuroblasts, the heterochro- 
chromatic deficiency in In(1)se-”, matic region of the prophase X chromo- 
the approximate location of bobbed, some consists of the small right limb 


and the size of block A. (XR) followeé by four nearly equal-sized 
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heterochromatic segnents (hA, hB, hC, and hD). Each of these heterochromatic 
segments is roughly the size of a fourth chromosome, and together they make . ~ 
up the whole of the heterochromatic region (Xh) of the large, left limb of X, 
with the nucleolus organizer lying between the second and third réspectively. 
The structure of the heterochromatic half of X, then, from left to right, is: 
hb, he, NO, hB, hA, sfa, XR. 


In the case of Tn(1) scl, the rightmost break of the inverted piece lies 
in hB, and a large series of prophase figures shows that only half or so of 
hB is inverted. The remaining, uninverted, proximal heterochromatic length, 
however, is reduced in size, and it is very likely that a ‘segment approxi- 
mately half the size of hB (or perhaps somewhat more, including a distal 
piece of hA) has been lost from the chromosome. In(1)scl9, therefore, very 
likely arose as a three-break event, and. possesses a deficiency to cme right 
of the nucleolus organizer which, at presént, contains no-known genes. The 
proximal break of this deficiency very likely lies close to, or at, the 
proximal break of the deficiency in In(1)bb7. 


Inasmuch as the rightmost break of the inverted piece of the bobbed- 
deficient In(1)bb™ lies in hC, and as‘bobbed is inverted by In(1)scl8, it 
follows that bobbed is close to the nucleolus organizer and either in the 
proximal half of hC or the distal half of hB; that is, bobbed lies in the nid 
sector of Xh, and not close to the junction of the euchromatic and hetero- 
chromatic seeiinsias generally believed. Furthermore, since block A is 
defined as a distal portion of the length of Xh that lies between the most 
proximal breaks of Ins(1)sc/8 ana sc8 , it follows that the region between the 
proximal breaks of the inverted segments of Ins(1) scl8 and sc“ possesses at 
least one breakable site (namely, that giving the deficiency-scl¥) , and that 
block A itself must be considerably- smaller in size than the ae 
element h&é&. 


Crowell, Villa B. Experiment to Despite some earlier reports that 


determine percentage of larval- dominant lethal effects found in Fy 
pupal death ‘due to X-irradiation zygotes derived from irradiated sperma- 
of P; males. tozoa are confined to the egg stage, 


some mortality in the larval-pupal 
period is to be expected on the ground that the great majority of mutations 
are detrimental and have some dominance. This question was investigated by 
compating the mortality, in this period, of zygotes derived from irradiated 
and control males thet had been obtained from the same Oregon-R stock, 
divided randomly into the treated and control groups, and crossed to un- 
irradiated y t* v f virgins. The irradiated males were given 4000 r 3 to 
3 1/2 days after.eclosion, were at once mated for 22 1/2. hours to a first lot 
of females, whose offspring were discarded, and then remated to a second lot 
BW 6? soles’) es to 8 hours. The larvae cues Cevisd from eggs laid during a 4-to-6é- 
hour period by the females of the second lot were gently collected on needles, 
24 to 32 hours after the beginning of the egg laying; and another collection, 
of the later-hatching larvae, was made some’ 40 to 42 hours after the begin- 
ning of the egg leying. The larvae were counted, scored as to color (yellow 
mouth parts here indicating males), and carefully placed in fresh, uncrowded 
culture vials. The same procedure was followed with the control series. 


Because of complications arising from the possibility of sometimes 
mistaking the color of mouth parts, the results for both sexes will be re- 
ported collectively here. Somewhat more than 1700 control larvae and 2700 
larvae from treated fathers were placed in vials. Survival to maturity 


SS A Se 


re 
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fluctuated between about 90% and’ 9a among ‘the controls of the six different 
experimental series, and was usually distinctly lower in the> corresponding 
treated lots, To’ avoid as far as possible the “Dias” that might be caused Poy 
determinate cultural differences between series in which the ratios of 
control to treated larvae might’ also differ, use was made of the harmonic. 
mean method of statistical analysis aatelloped by Muller (1941, Amer. Nat. 75: 
264-271). The results showed that approximately 6% (with a standard error of 
not more than 1%)° 6f the just-hatched larvae were prevented from reaching 
maturity by dominant detrimental effects of. the radiation given to the 
paternal spermatozoa. ‘This result is in the range of our, expectation based 
on previous work on. dominance and on the frequency’ of lethal and detrimental 
mutations, — 


(This: work was: supported by a grant: to’H. J. Muller and associates from 
the U. Ss Atomic Energy Commission, Contract AT(11-1)-195.) 


Di Pasquale, A., and Flies were collected at Palermo, Sicily, 
Santibanez S. Koref Pseudo- in August and October, 1957, From the 
tumors in D. melanogaster and first collection, 16 D. melanogaster 

D. simulans. and 46 D. simulans were kept, and from 


the second collection, 21 melanogaster 
and 75 simulans females. Hach female was cultured singly, and lines were 
established by taking 4 pairs at random from each of the following genera- 
tions to constitute the subsequent one. Pseudotumor incidence was recorded 
each generation for 12 generations. 


In the first generation, over-all tumor incidence was as follows:. D. 


melanogaster, lst collection, 4.6%; D. melanogaster, end CO BLEC! Bits 1.9%; 


D. simulans, lst collection, 2.7%; D. simulans, 2nd collection, 9.6%. In 
D. melanogaster in the lst eoiee on. 81.2% of the lines Gee tumors, 
against 47.6% in the second mol lectin, In D. simulans, 85 and 87.8% of 
the lines of the lst and end collections, respectively, wee the trait. 


By the third generation, all but two of the lines of D. simulans from the 
August collection had presented the tumoral trait. Up to the twelfth genera- 
tion, the character was not lost in any of the lines, and its incidence re- 
mained on the whole constant. An attempt to study the genetic factors res- 
ponsible for the trait revealed thein to be partially dominant in D..simulans. 
in D. melanogaster, however, as has been previously described, they were 
recessive. 


These results seem to us to indicate.the following: (1). Pseudotumors 
are relatively frequent in the natural populations of Db. tielanogaster and Dd. 


simulans studied. (2) There seem to be seasonal differences in the m manifes-. 


tation of the trait. (3) ‘The geneti ec factors responsible for it are present 
in practically; all the individuals: captured. (4) There seems to be a dif- 
ference in the physiological mechanisms. by which the phenotypically Similar 
trait is manifested in the two sibling species studied. (5) It is suggested 

that the,factors responsible for the pseudotunors may confer certain adaptive 
advantages on their carriers, so that natural selection favors them. Seasonal 
differences may also be attributed to the plasticity of the genetic constitu- 
tion, which may be responsible for differential responses in accordance with 
environmental pressures, Further studies are under way to clarify these 
hypotheses. 
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Doane, W. W. Meiosis in ~ Young unfertilized eggs laid by virgin 
unfertilized eggs of D. +” females of an Qregon-R.strain of D. °°: 
metsnogaster. 3 melanogaster were sectioned and analyzed. 


Cytological details studied in 93 cous 
eggs toasts that in every case meiosis had gone to completion, contrary . 
to views expressed in the literature (e.g., Huettner, J. Morph. 39, 1924; 
Sonnenblick, Biology of Drosophila, 1950). In tei of these Sues four, ~ 
interphase or prophase nuclei were found and identified as the products of 
maturation. The remaining eggs contained one, two, or three groups of 
chromosomes whose appearance resembled that of the polar-body chromosomal 
groups described by Rabinowitz (j. Morph. 69, 1941) in fertilized eggs. The 
sequence of events following maturation varies somewhat in different eggs, 
depending on which of the meiotic products fuse with one another. Details 
of the events following maturation will be described elsewhere. heat 


¥ 


Fahmy, 0. G., and Myrtle J. It has been shown (DIS-25; J. Genet. 


Fahmy A nontoxic mutagenic 54, 1956; Nature 180, 1957) that the 
sulphonate in D. melanogaster. alkyl-methanesulphonates, both mono- 


and difunctional as regards the methane- 
sulphonoxy (-0S0seCHs) group, are mutagenic when injected intra-abdominally 
into adult male Drosophila. The over-all activity of difunctional compounds 
of this series on the postmeiotic germ cells was found to vary according to~ 
the size and molecular configuration of the alkyl moeity of the molecule, in 
between the active grounds. é 
Recently a compound of the above series, in which the central moeity is 
is the sugar mannitol, has been tested for mutagenicity. 


H H OH , +08 


CHz0eS0 | | | | OS0 5CHg 


oo On H H 
1:6-dimethanesulphonoxy mannitol. 


This compound is highly soluble in water and completely nontoxic to the 
injected flies, even at doses more than 10 times the highest tolerated dose 
of the least toxic of the other dimethanesulphonates. In spite of this low 
toxicity the mannitol derivative possesses decisive mutagenic activity. An 
injected coneentrati O0.0P+S..x%, 107 eM be CEeSSponeine to a dose of 2.4 x 1078 
Mol. per male) induces an average of 5.6 + 0.5% sex-linked recessive lethals 
among postmeiotic sperm. Like the rest of the alkyl-methanesulphonates, the 
mannitol derivative has very low activity on the premeiotic stages of the 
germ line. 


Farnsworth, M. W. Quantitative One aspect of the over-all problem of 
studies of DNA in wild-type and . _ielayed growth and development charac~ 
Minute larvae. teristic of Minute larvae is DNA produc- 


tion. In order to rule out the possi- 
bility that lag in DNA synthesis is a major factor in the. delayed development 
of these mutants, estimates of DNA content and concentration in homogenates 
of wild-type and Minute larvae of D. melanogaster have been made. 


Methods of isolation of nucleic acids were those of schmidt , Thannhauser, 
and Schneider. Hstimation of DNA in pe/m of final extract was carried out 


128 Notes and News - Research: DIS=32 


according to Ceriottits microchemical method, employing the’ indole reaction 
(Ceriotii, J.B.C. 198: 297, 1952). Control values were obtained from 15 
separate determinations on homogenized Canton wild-type larvae. For each 
determination, from 200 to 800 72-hour larvae were used, the average number 
being around 450. Experimental stocks were M(2) 1° and M(3)w heterozygous 
larvae. Nine determinations were carried out with M(2)1*%, and seven with 
M(3)w. The number of larvae used per determination was approximately ‘the 
same as with control material. . 


All data were calenlated as (1) pg DNA/ml of final extract: (concentra- 
tion), and (2) pg DNA/larva (content). On the.basis of these calculations, 


the following data were obtained: ~ 
Canton wild-type — ne Ai % sige 


+ 002 pe/d 


Concentration: 0.5 
Ke’ 204 pe/larva 


Content: : 


H+ 


Minute: (2) 1° 


003 pg/ml 
005 pe/larva 


Concentration: 0.3 
Content: oft 


i+ 1+ 


Minute (3) w 


208 pg/ml 


Concentration: 0.4 
0.3 203 pe/larva 


Content: 3 


i+ 1+ 


From these data it is obvious that there is no significant difference 
in DNA concentration in the three stocks tested. The lower values for DNA 
content per larva in the Minutes as compared to wild type undoubtedly reflect 
the somewhat smaller body size of the Minute larvae. This size difference is 
probably due to the smaller cell size of the Minutes. In general, the data 
indicate that delays in growth and development cannot be ascribed specific- 
ally to defects in DNA metabolisn. 


Forbes, Clifford. Marked-Y¥ An improved method of detecting non- 


technique for the detection disjunction, which gives particularly 
of primary nondisjunction. reliable evidence concerning the 


origin of each exceptional female, 
makes use of tester males from a stock with marked Y chromosomes. Females 
homozygous for yellow and vermilion are mated to y weY?/se.yh males. These 
males carry the wild-type allele of-yellow on YL, Expected females and 


males are yellow and not-yelilow vermilion, respectively.’ Exceptional fe- 
males are not~-yellow vermilion, and exceptional males are yellow white. 


Frye, Sara. More ‘X-ray~ - Tests of 12 forked mutants -produced 
induced forkeds found not by X-raying spermatozoa in the male 
suppressible by su-f, in experiments to ascertain the fre- 


quency of induction of yellow defi- 
ciencies in the scute-8 chromosoie have shown that none of them is suppressed 
by Whittinghillts suppressor, su"-f. This result’ is in agreement with 
findings reported by Green (1956) but.it differs from the findings regarding 
the X-ray-produced mutant f* (sunposedly a sublocus deficiency), discussed 
by Muller, Oster, and Ehrlich in this and previous issues of DIS. 
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(This work was supported by a grant to H. J. Muller and associates from 
the U. S. Atomic Energy Commission, Contract AT(11-1)-195.) 


Glassman, E. Further studies of In DIS-31 (p. 121), it was reported 
the maroon-like (ma-1) and rosy ‘ that ma-1 + /a- te fendlés had a maternal 
(ry) eye-color mutants. _ effect on their ma-1 progeny, whereas 


a similar effect of ry + avy on ry progeny 
did not occur.- These-two mutants, although on separate chromosomes, are 
related in that both lack xanthine dehydrogenase, and accumulate excess 
amounts of this enzymets. substrates (hypoxanthine and 2-amino-4-hydroxy- 
pteridine) because the conversions to uric acid and isoxanthopterin do not 
occur. The simplest explanation of why ma-l is maternally affected ts that: 
these flies can utilize a maternal substance, whose synthesis they cannot 
carry out because of the genetic block. The reason ry is not maternally 
affected is that these flies are probably blocked in a biochemical reaction 
concerned with utilization of the maternal substance. This assumption is 
supported by the fact that females homozygous for ry can still exert a 
maternal effect on ma-l, indicating that ry flies can synthesize the neces- 
sary maternal substance for ma-l progeny. 


Biochemical studies have now shown that the maternally affected ma-1 
progeny differ from typical ma-l flies in that they have normal amounts of 
red eye pigments and exhibit traces of xanthine dehydrogenase, and its 
reaction produces uric acid and isoxanthopterin. Whether the enzyme or some 
necessary factor for activity is the maternal substance cannot be determined; 
but it is also possible that it is the enzyme-forming system which is in- - 
volved, mainly because the maternal effect persists to the adult stage, and 
proteins or simple activators might not be expected to persist that long 
without new synthesis. 


The genetic localization of ma-1 must now be reconsidered. It is. 
obvious that the maternal effect (which diminishes as the bottle-gets older) 
will interfere with crossover data unless progeny testing is carried out. 
Through the use of sn, it, f, and Bx in various combinations with ma-l, it 
was possible to relocate ma-l to the right of Bx on the sex chromosome, and 
not near v as reported in Bridges and Brehme. ; 


Grell H. The autonomy of ‘ Prune-killer is a third-chromosome 
Grell, H. He oy; . . . . . 
reciprocal eye transplants dominant which in combination with 
between pn and K-pn. prune causes second-instar larvae ‘to 


die and has no other known mutant 
phenotype (sturtevait, GENETICS 41: 118-123, 1956). ‘Prune is an eye-color 
mutant which affects the pteridine pigments. It seems reasonable that K-pn 
might cause a further modification in the amounts of pteridines if the com- 
bination were not lethal. 


In an attempt to circumvent the lethality and learn something about the 
interaction between K-pn and pn, eye discs were reciprocally transplanted 
between K-pn and pn larvae. The transplanted eyos were dissected out of the 
adult hosts, examined for color and chromatographed on filter paper in 
propanol-l:water: NH, 0H (60:30:1). No differences could be detected between 
pn eyes grown in K-pn or + hosts or between K-pn eyes grown fa” pn Ores posts. 
The pigmentation of the transplanted eyes was ‘autonomous in all cases and the 
experiments did not give any indication of an effect’ of K-pn on pteridines, 
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Therefore the interaction between pn and K-pn is autonomous; and an effect 
on pteridines, if it exists, is expressed only when pn ‘and K-pn are in the 
same cell. 


Grell, Rhoda F. The effect aiah eross of av; bw male which carried 
of X-chromosome loss on an extra Y chromosome to a v3 bw € 
variegation. she aT. al® Cy sp* female yielded one non- 


Cane. gynandromorph. The left portion 
of the thorax of this fly was presumably female, since the prothoracic leg 
carried no sex comb and the wing on this side was. considerably longer than: _ 
the right wing. The right side of the thorax was malerlike, for a normal sex 
comb was present on the first leg. The genital apparatus and pigmentation of 
the abdomen were also male. 


The eye on the left side of the head was vermilion, and since the wings 
were not Cy it was assumed that the brown-variegation of this tissue was sup- 
pressed by the presence of an extra Y. The genotype of this tissue was inter- 
preted as v/v/T; pwVDel /pw, The’ eye on the right or male side showed a white 
background with a few specks of color typical of unsuppressed brown-variegation 
in combination with vermilion. The genotype of this tissue was interpreted as 

he VDel /yu : 
vs Y5. cw /ow. 2 : 


The gynandromorph must have arisen through the loss of an X chromosome 
from an XXY female. That the unsuppressed condition did not result from the 
simultaneous loss of an’X and Y chromosome was indicated by the fact that the 
fly was sufficiently fertile to produce four offspring. The X-chromosome loss 
also resulted in an unsuppressed brown-variegation. Thus it appears that an X 
chromosome is as effective as a ¥Y chromosome in suppressing variegation. 


Gruber, F. Frequency of hetero- The offspring of wild D. immigrans 

zygous inversions in a natural females, collected during two consecu- 
population of D. immigrans fron tive spring seasons at Qiryat. *Anavim 
Israel. (near Jerusalem) , were .examined cyto- 


ie logically for the “types and frequencies 
of inversions. So far, only the long median inversion in the II L chromosome 
(inversion "A") has been found, with an over-all frequency of 33,944.7%. ‘The 
rate of this inversion in the Q.'A. population is higher than that reported 
for Brazil (19.6+2.6%, Freire-Maia et Zl. 1953) end don Chile, where "Af 
exists side by side with 2 cther inversions (Brncic, 1955). The data are 
summarized in the table. 


° No. of chromosomes ' No. of heterozygotes 
Year sown ipIen: san) ghbay inversion "A" 
1957 45 . 1p 
1958 56 1? 
Total LOL : 34 
Hillman, Ralph. Female In. a report of a new mutant in DIS-31 
sterility in singed°%4, (1957), sn50a was Classified as a 


. female-fertile allele at the singed 
locus.. Recently, this mutant was used in a routine. cross, where it was 
observed . that, homozygous gn¥0a females did not lay eggs, a hemizygous males 
were fertile. The stock used at the time was y w= ev eneoe v/MS. Heterozygous 
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females from this stock were outcrossed to wild type, and the following 
pees ia a chromosomes were recovered and tested. 


Chromosome tested Number Rerbility- 
y w' cv sn°92 y ) a Repepices 
t+ + + + 14 rg ges: 
ywiev + + 35 7 + 
yweev snl + 33 Seat 
++ +° gn >8 y 27 - 
++ + + v 26 | + 
yewocer ot Vv | 7 ¥ a 
2 “gn>98 4 3 A een, 5 - 


Although the numbers involved were small and the map distances tested are 7 
Map units to the left and 12 map units to the right of singed, it appears 
that there has been the addition of a female-sterility factor associated 
with this singed allele. The stock has been sént to Dr. Harvey Bender at ~ 
Northwestern University for further investigation. 


ie aes H. F., and : By direct observation of the courtships 
Santibanez S. Koref.  Court- of inbred and outbred lines of D. 

ship and mating orererences melanogaster from a common source, the 
in D. melanogaster. = i authors were able to find the exrietencs 


: of discrimination and preference for 
their own type both in proximal and distant stimuli in inbred male choices. 


Hoenigsberg, H. F., and One-dimensional paper chromatographic 
G. P. Sironi. Te studies have been made. with third- 
studies within the ate , instar larvee and 48-144~hour adults 
group of pRecivss of D. pecuoohscuees De persis, and 


D. pifasciat a. For comparative purposes, 
the same studies were extended to D. melanogaster. Preliminary results 
indicate that the third-instar larvae do not ¢ serve to distinguish pseudob- 
seura from persimilis. However, in 2-day-old male adults there is a marked 
quantitative difference as to intensity of fluorescence of the bluish and 
the yellow spots, Rf 0.353 and 0.411, resvectively. In older flies (4 to 6 
days) the differences between the two species are limited to the last blue- 
green fluorescent spot (kynurenin), which is considerably more “intense in 
pseudoobscura than in persimilis females. D. bifasciata is different from 
pseudoobscura and persimilis. “In third-instar larvae, Ds bifasciata has 
greater fluorescence ‘co than the other two obscura species in the middle yellow 
spot, Rf 0.420. The second-day adult D. bifasciata lacks the uppermost pale 
spot of, the series normally present in | psoudoobseura and persimilis. D. 
melanogaster differs from the obscura species in the intensity ae OTe fluore- 
scence of all compounds. 


The authors believe that sibling species and species whose morphological 
phenotypes do not differentiate them from each other may reveal their dif- 
ferences at the physiological level. Therefore, as routine procedure, the 


SIS RS Sa ee 


= SS es. 
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systematist may find chromatographic analysis helpful in identifying members. 
of a species about which he does not feel certain. Such. analytical informa- 
tion may serve to confirm taxonomic classifications, especially if develop- 
mental as well as the adult stages are chromatographed. From our experience 
we point out that although larval chromatograms did not discriminate between 
pseudoobscura and versimilis, chromatography of adults revealed the dif- 
ference. D. bifasciata, on the other hand, was distinguished from the other 
two species by chromatographic patterns of third-instar larvae. 


: 


Forikawa, M. Tissue culture “It is well known that the effect of 
analysis of delayed lethal radiation on Drosophila larvae is not 
irradiation effect in D. ‘their immediate death but a delay of 
melanogaster. pupation and a decrease in pupation 


and imagination rates, within a wide 
range of radiation doses. Furthermore, it was observed by the author that 
the body weight of irradiated larvae, whose pupation was delayed, not only 
increased but was considerably greater than that of control larvae. In the 
present investigation, the mechanism of this as was studied in some 
detail by the tissue culture method. 


Wild strains (Oregon, Gan egaac Kochi, ae Samarkand) and several eye- 
color mutants (bw, .w, v,. cn, v-bw, en-bw, Bar, bar-3, and Dp/In(3L)P, 
Pptonyc, So 6 1(S 16 of i melanogaster were used as material. MThird-instar 
larvae febout 80 hours old after hatching ateeo” C), grown under sterile 
conditions, were irradiated with various doses of X-rays (160 Kvp, 25 mA, 
Imm Al filter, 370 r/min, at a distance of 30 cm). They were dissected, and 
organs and tissues were removed under a-binocular microscope in a sterilized - 
glass chamber. They were cultured in a synthetic medium, and sensitivity to 
radiation was determined by observing their growth and differentiation. Some 
of the results obtained. with a wild strain (Oregon) are shown in the table. 


G=Growth, D=Differentiation, CC=Cephalic complex (ten bodies), N=Normal, 
I=-Irradiated. 


‘Doses: (Kx) 
Organs and discs cultured G and D rate F055 oS “So PERG es 
N eye dise + ICC a ee ee Se 
; . D + + + me = = = = & 
I eye disc + NCC G a he Mee ee 2 
: D + + + + + + F + @ 
I eye dise + ICC & + oS DR OSS tT ero wien 
D bv Cpe le ie Re RLS 
Culture medium G » site + | + + + 
D. + * + oma ck 
Extracted metamorphic G + ee + 3570: 
Hormone D 4. | yp OMS 


When irradiated (0-20 Kr) eye discs were cultured together with normal 
cephalic complexes (ten bodies), they showed pronounced erowth and differen- 
tiation, as in normal eye discs, After high doses (25 kr), however , neither 
growth nor differentiation was observed. When normal eye discs were cultured 
together with irradiated (3 Kr) cephalic. complexes (ten bodies), the eye dises 
showed pronounced growth, but no differentiation. Since the cephalic complex 
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is known to exert hormonal control on growth and metamorphosis, it seems 
that the normal differentiation mechanism of organs and discs of the cephalic 
complex was virtually destroyed after low doses (3 Kr). Hence, one might 
suspect that the radiosensitivity of the bar-3 mutant, which showéd the 
highest sensitivity in whole-body irradiation tests of the thirteen strains 
used, would be due to the higher sensitivity to radiation damage of the 
caphaiie complex than the other strains. Furthermore , the metamorphic 
hormones already secreted from the cephalic complexes were not influenced 
even after high doses (25 Kr). The results of this experiment show that the 
delay in pupation and decrease in imagination rate are due to radiation 
damage of the cepahlic complex. 


Imaizumi, T. Standardization In order to facilitate studies of 
of developmental stages in embryonic development, standard de- 
the Drosophila embryo. velopmental stages have been established. 


. The characteristics of embryos at 
different stages, as described below, can easily be recognized in dechorion- 
ated eggs through the transparent vitelline membrane. The standardization 
reported here was worked out with D. melanogaster and D. virilis. There is 
no essential difference between them as far as emoryonic morphogenesis is 
concerned. Therefore the standards are probably applicable to MES species 
of Drosophila. 


Stage 1. Just after fertilization. HEeg is filled with homogeneous 
protoplasm. 


Stage 2. Egg contracted along the long axis, nuclei are multiplying 
interiorly. ; 


Stage 3. Prebilastodermic or blastema stage. A narrow zone of nucleated 
peripheral o8plasm differentiated from central yolk mass but not divided by 
cell walls. The stage is divided into two substages: 


Substage 3a. Young blastema, in which pole cells are pushed e. ered 
the posterior surface, 


Substage 3b. Late blastema, which is characterized by simultaneous 
multiplication of nuclei in the cortical zone. 


Stage 4. Characterized by formation of the blastoderm, a unicellular 
layer on the surface of the embryo. 


Stage 5. The stage during which both ventral and cephalic furrows are 
formed. It is divided into two substages in melanogaster and three in 
virilis: 

Substage 5a. Barly period. Secondary contraction of embryo is found 
only at the anterior part; in the meantime, the formation of ventral furrow 
takes place along the midventral line commencing anteriorly. 


Substage 5b. Middle period, in which the ventral furrow extends onto 
the dorsal, side beyond the posterior pole. 


Substage 5c. Late period, in which the cephalic furrow is formed. 


Substages 5a and 5b are distinct in virilis; in OEE the trans~ 
formations at these stages occur almost simaltanecously 


Stage 6. The stage in which a mass. of pole cells moves toward-the 
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center of the dorsal leis some transverse Riseeyes (folds). appear at the 
same time. ; 


= = 


Stage 7. Characterized by en Sorta ot of both proctodacal and sto- 


‘modaeal invaginations. Divided into two substages: 


Substage 7a. Formation of proctodaeal invagination just completed. 


Substage 7b. The stomodaeal invagination is formed; and at the same 
time the development of the germinal band formed by prolongation of the 
proctodaeal invagination advances into the interior of embryo. 


Stage 8. The head and trunk are clearly distinguishable in the embryo. 


Stage 9. The stage of preblastokinesis, preceding shortening of the 
embryo and dorsal closure. It may be. distinguished from the next stage by 
the position of the yolk MaSSe 


Stage 10. Involution of the head and dorsal closure take place. The 
posterior spiracles also are formed. ; 


‘Stage 11. The stage at which segmentation of the body is evident. 


. Stage 12. This and the next three stages are identified especially by 
the shape of the midintestine. At this stage it is saclike and not coiled. 


Stage 13. Coiling midintestine. . 
Stage 14. Ringed midintestine. 


Stage 15. The stage before eruption of gas into the tracheae. The 
contents of the midintestine have become Eeanelieede and hardly visible 
through the body wall. There is also active movement of muscles. 


Stage 16. The stage before hatching. The tracheae are filled with a 
sort of gas, which is not inhaled air but is produced inside the body. 


Some characteristic photographs of the standard stages described above 
are now in press and will be published soon in Cytologia. 


Imaizumi, T. The metabolic An attempt was mace to demonstrate 
pattern of fluorescent sub- changes in patterns of fluorescent 
stances in the development substances during the embryonic develop- 
of Drosophila. ment of D. melanogaster, by. means of 


two-dimensional paper - chromatography. 
(Regarding other substances such as amino acids, sugars, and so on, reports 
will be made in the future.) More than 1000 dechorionated eges were smashed 
directly on filter paper (Toyo-Roshi No. 50). The paper was then irrigated 
with hot water (75°-809 C) in a dark place. After drying, it was irrigated for 
a second time in the dark with the following mixtures: n-butanol, glacial 
acetic acid, and water (4:1:5 a Tey upper phase); n- butanol, n-propanol, water 
(2:2:1 v/v); n-butanol, 5 N acetic acid (2:1 v/v); n-propanol, 1% ammonia (2: 
1 v/v); phenol, n-butanol, water (160 g:30 ce:100 cc v/v); water saturated 
with isoamylalcohol; 5% NaplPo, aqueous solution; and collidine saturated with 
water, 


The following fluorescent substances were found in the D. melanogaster 


embryo: kynurenine, S-hydroxylynurenine, flavin-adenine-dinucleotide (FAD) , 
flavin-mononucleotide (FMN), riboflavinyl glucoside (FG), two unknown saetein 
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eargoundss | probably new, and one unknown pteridine. Besides these compo- 

Ss, a violet fluorescent spot was observed in place of kynurenine in the 
embryo of a vermilion strain. This may indicate the presence of an oxide of 
tryptophan. In brief, the fluorescent contents are rich in compounds de- 
rived from flavin throdghiout embryonic development, but very poor in 
pteridines. On the contrary, large amounts of pteridine compounds have been 
found, by the same method, in the emoryo of Bombyx as well as in pupae of ; 
Drosophila. This*is interesting and needs further investigation. 


Gnbwese in the Srieeenseie substances during embryonic development are 
tabulated below. The observations were made with 200 eggs per stage; the 
two-dimensional paper chromatography was performed by the irrigation with 
hot water the first time and with a mixture of butanol acetic acid and water 
the second time. 


(1) Wild strain Oregon-R-S 


Stages 
Substances | Fl. color L. 9 A Is S5L0 als eA 16 
Kynurenine blue Sp tet pt ect +++ +44 ++ it oak ee) 
5~OH kynu- 20 . Bia as ; 
renine’ green POI Np - =~ +(+) ++ Tt 
FAD yellow ee + i 
FMN yellow + foot (+ een ot + + 
re yellowish + + + 4° CE) tt 5 Seg 
Flavin yellowish +4 + + ++ 0 ++ ee ++ 4+ 
compound I 
Flavin’ com yellowish ++ +4+ +44 +H 0 + +(+) =(+) - 
pound II ces 
Pteridine violet + _ + + sek(+)o2 Hao (Free 
(2) Eye-color mutants 
| Stages 
a Substances Sea 1 Ses Lees eee sr 
Kynurenine ne ‘ad ~ = = - 3 
v 3-0H kyn. oe - = =< ~ 
violet spot ++ ++ ++ + +(-) +(-) +(-) 
Other components are similar to those in wild type, 
en Kynurenine = ++++4+4+ t44ttt ttt ttt ttt ptt ttt ttt: 
S-OH kyn. . > af “ = on india Ps 
Other components are similar to those-in wild type. 
Ww Kynurenine t4+t+++ 0 +444 +++ +++. ++ + +(-) 
S-OH kyn. = ss = a 3 thot aah 


Other components are similar to those in wild type. 


ee NC A ei re Ne NEN 


OE EN RA 
oo 


No remarkable difference could be found between the patterns of three 
mutants--st, se, and bw--and that of wild type. The tryptophan metabolism 
of the white mutant should be noted particularly; tryptophan is converted 
into kynurenine and further into S-hydroxykynurenine in the embryonic stage 
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of white. This may indicate.that no block exists, at least between ey 
phan and 3-hydroxykynurenine, in this mutant. 


The time of conversion of kynurenine into 3-hydroxykynurenine, or acti- 
vation of kynurenine oxydase, may be learned by a comparison of tryptophan 
netabolism in the wild strain, vermilion, and cinnabar. The time of this 
conversion is at stages 9-10, the stage of involution of the head and dorsal 
closure, which corresponds ee the stage of blastokinesis in the. embryonic 
Sorelecren of Bombyx. It seems that the conversion of tryptophan into 
kynurenine has already taken place in the ovary. . 


Details of this study will be. published later. 


*Jacobs, M. E. Influence of Previous studies (DIS-31) showed that 
@esiccation on tyrosine- desiccation of late larvae accelerated 
oxidizing activity in D. dopa-oxidizing activity. Further 
melanogaster. studies have shown that tyrosine- 


oxidizing activity was similarly in- 
ereased after as little as one hour in a large air-tight chamber containing 
Dreirite, as compared with that of sibling larvae kept in a similar chamber 
containing moist gauze covered with wire cloth. Counts failed to show an 
increase in pupation rate accompanying the increase in tyrosinase activity, 
a fact that supports recent views of Dannell that melanization is not pri- 
marily related to puparium formation. 


i *Jacobs, M. HE. Relation of age Studies of ebony and non-ebony flies 
to. sexual attraction in D. from a wild population in observation 
melanogaster. cells in light and diminished (red) 


light showed that non-ebony males more 
frequently mated with old (six-day) than with young (one-day) virgin non-ebony 
females; but with ebony females this difference was not noted. Males succeeded 
in mating with ebony femeles earlier than with non-ebony females; the latter 
showed avoidance behavior by kicking and bending down the abdomen. Males 
courted heads of one- and two-cay-old females, in light or diminished light, 
more frequently than those of older or teneral females, and failed to court 
male heads only in diminished light. 


* 


*Jacobs, M. E., J. T. Bowman, The stock of D. melanogaster used, 
and _\ wk T. Wallisers Studies of herein named tu-553, was discovered by 
a melenoma. the senior author in a wild population 


, at Beaufort, North Carolina on July 28, 
1955. Melanomas appear in the larvae, starting 55 hours after hatching. 
Every adult in a culture may show at least one melanoma, commonly on the 
abdomen, less commonly on the thorax, and rarely on the head. The largest 
larval melanoma is caudal, and this melanoma develops later than the others. 
The primary tumor chromosome is number two, as determined by use of dominant 
inversion marker stocks. 


AE ee eS St ee a er eee an 


eo 


 Kikkawa, H. Genetical analyses During a stay at the Biological Labora- 
|. of resiavants to parathion in a tory in Cold Spring Harbor during the 
Swedish strain of D. melanogaster, summer of 1958, I obtained from Profes- 


i ; sor B. Resmuson of Uppsala, Sweden a 


Be decane eh hy Secret ered 
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Genetical analyses have shown that the major gene for parathion resistance 
in this strain is also located at a locus near 65 on the second chromosome, 
as -in-Japanese strains like Hikone-R and WMB (See DIS-31, p.. 125). Thus, 
resistance. ‘to parathion in D.. “Renee, seems to be ple gis by a single 
gene. : 


Kikkawa, H., and K. Abe. | _ Amylase activity in larval, pupal, and 


Genetic control of amylase adult stages of D. melanogaster varies 
in D. melanogaster. in different strains. The gene’ res 


ponsible for strong amylase activity 
is semidominant, and probably located at 80+ on the second chromosome. This 
gene seems to ee concerned with amylase function in both digestive organs 
and body fluids. ; 


King, R. C. Further studies _ > Oregon-R. wild-type: females (0-1 hours 
of o8genesis in D, melanogaster. old) were fed for various lengths of 


time on medium containing 5-aminouracil 
(an sna logis. of bon uracil and thymine). The medium contained 2% agar, 2% 
brewerst yeast, 0.5% sucrose, 0.5% propionic acid, and 0.1% of the analogue.. 
Ovaries from flies fed 5 days on S-aminouracil are small, and show a retarda- 
tion in the replication of nurse-cell chromosomes eonewhat Similar to that 
produced in the mutants fs2.1 and sn°58, Chambers are produced as a result, 
which contain a nonhomogeneous assemblage of nurse-cell nuclei (some resemble 
stage 3, others stage 4, and others stages 6-10). Numerous Feulgen-positive 
granules are present in the cytoplasm of oBgonia and early nurse cells, 
Fusions of adjacent chambers occur commonly. Ovaries from flies fed for 10 
days show chambers which contain reduced numbers of nurse cells; perhaps the 
result of.nuclear fusions. In these chambers are found two or three: giant 
nuclei, which contain banded chromosomes. A chamber from a fly fed 14 days’ 
on S-aminouracil contained a single nucieus 70 micra in diameter (2.5 X the 
maximum volume normally observed). Most ovaries from the 14-day series, 
however, were completely pycnotic. b owe G 


Further information necessitates modification of the. staging of o8gene- 
sis of D. melanogaster as given in Growth 20:.121-157. Stage 10 is defined 
there as the stage at t which the otcyte makes. up about half the total volume 
of the chamber. Stage 10 should be divided into stagé 10A, which is common, 
and stage 10B, which is rare. The dimensions given for stage 10 (~ 140 x 
360 p) in thé Growth article are for stage 10A. The dimensions for stage 10B 
are -~190 x 460 p. Thus the stage-10B chamber is almost the size of a 
mature primary ovarian o&8cyte. In both 10OA and 10B the o&cyte and the nurse 
chamber have equal volumes. Because of shrinkage, the dimensions in Feulgen- 
stained whole mounts will be 70%4-80% the:values given above. Feulgen-stained 
stage-10B nurse nuclei are much paler than those in stage e~l0A chambers. Thus 
during stage 10B the 16-cell cyst reaches its maximum volume, ‘and the concen- 
tration of DNA in the nurse nuclei falls below that of stage-10A otcytes. 
During stage 1l the o&cyte grows at the expense of the nurse cells and eventr 


ally reaches its maximum size. 


Kin ng, R. C., and J. H. Sang. The Ore-S wild strain studied has about 


Modification of < ovogenesis ; 14 ovarioles per ovary. Freshly hatched 
in D. melanogastere flies contain no o&8cytes more advanced 


than stage 7. By one day, all ovariales 
contain an o&cyte in cag tips vitellogenesis (stages 8-11) and half the ovari-~ 
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oles contain a mature egg (stage 14). By the third day, all ovarioles con-. 
tain a stage 14 and a stage 8-11; by. seven days, all ovarioles have two 

stage 14's anda third of them have also an otcyte in active vitellogenesis. 
If flies are fed on a protein-free diet, active vitellogenesis. declines, and 
after a week no stages 8-11 are found. When such flies are then placed on 
live yeast, vitellogenesis restarts immediately and over half the overioles 
contain stages 8-11 within 24 hours of the yeast meal. By three days the 
females are laying normally ( 30 eges/day) , and they are still laying at- 
this rate two weeks later when each ovariole has an oseyte in active vitello- 
genesis., The first dozen or so eggs laid (which were formed: during the 
period of protein deprivation) have a high mortality, but thereafter hatcha- 
bility is: 90% (provided fresh males are’ Suppited) » : 


When the females were placed on yeast their primary o&cytes averaged 
about 6 per ovariole, and during the subsequent two weeks each fly laid about 
540 eggs; so that each ovariole must have produced at least 12 oBcytes, of 
which half must have originated from ofgonia. It follows that’ keeping a'fly _ 
on a protein-free diet for a week does not prevent o8gonia from forming 
ofcytes, or otcytes, from synthesizing yolk once protein is again supplied. 
Protein deprivation for a fortnight does appear to lead to So of 
germaria and eerly ee Sao 


When flies are: fed on sugar-agar for a week, no stage 8-11 otcytes re- 
main in the ovary. Yeast feeding for a day then produces large numbers of 
o8cytes in active vitellogenesis (in line with the above). When such females 
are irradiated, at least half the ovarioles contain an o&8cyte whose nucleus 
lies in yolky o8plasm, which is increasing in volume, It would be of interest 
to contrast the mutation rate of such o8cytes with that of normal stage 7's 
(where the nucleus sits in a yolk-free cytoplasm) and of stage 14.o8cytes, in 
which the compact genetic material (which is not surrounded by a nuclear mem- 
brane) lies in the completely grown yolky oSplasm. 


Depriving adults of dietary Mg lowers the’ frequency of o8cytes in active 
vitellogenesis, but it does so more slowly than protein elimination, which 
suggests that the protein store runs out before the reserves of Mg salts. 

In this case, however, replication of Feulgen-positive material is retarded 
in the nurse cells. Subsequently, all chambers more advanced than stage 6 
degenerate, the nurse cells going before the follicle cells. In spite of 
this, chambers continue to be produced by the germarium; so that an ovariole - 
may epatbially contain. as many as eleven o8cytes, of which the posterior six 
will be. degenerating stage 6 and 7 otcytes and bie anterior five will be 
normal stage 1-6 chambers. So Mg appears to be essential for yolk synthesis, 
nucleic acid replication, and the transformation of oBecytes from stage 6 to. 
stage 7. Since chamber proliferation fails to occur in the protein-deficient 
ovary, it:appears that protein is required for this process. 


Oregon-S, Crianlarach-6, and hybrid females were compared with respect 
to their ability to synthesize yolk from larval reserves when reared on an 
inadequate adult diet. The flies were fed on an aseptic 15% starch--0.5% 
fructose diet during days 0-7. During this period all strains synthesized 
8-11 eggs. However, the C-6 and hybrid females laid most of the eggs synthe- 
sized at once; whereas the Ore-S females stored the majority of synthesized 
eggs in their ovarioles. Ovaries from 83 Ore-S females were examined. This 
corresponds to an ovariole population of 2500. About one-third of the 
ovarioles contained stage 14 ofecytes. One contained an active first-instar 
larva. When adults from the three strains were fed on a Me-free diet, the 
ovaries of the hybrid were the first to show abnormalities... Thus genotype 
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markedly influences the effect of dietary deficiencies upon obgenesis, 
(This study. is part of a collaborative program carried out during the 


tenure by. R, €., King of a National Science Foundation Postdoctoral Fellow- 
ship while on leave from Northwestern University. he ' 


King, R. C., and iJ. Ho. pees Gp Adult Sk hap l females have been fed 
Additional deseription of ap* ° dead yeast containing various pH indi- 


cators (bromophenol blue, bromocresol 
purple, Sef blue, lacmoid), and their digestive tracts have been 
examined. to determine the resulting colors of the material in the lumens. 
Most of the ventriculus has a pH of about 6. The mid-ventriculus is gener- 
ally about pH 5, although it can sometimes go as low as pH a or “as high as 
pH 6. The pH of the crop varies between 5 and 6 Adult ap 4 Jap females 
live for only 3-4 days and are active only during the first day or so. 
During this first day the ventriculus of such females is generally pH 5 
throughout its entire length. ap*/+ females are normal in this respect. 
The fore-ventriculus of most ap 4/ap* females over a day old. is swollen, 
since it is packed with a transparent material which appears to be dis= - 
organized peritrophic membrane. Their cardia appear normal in Feulgen- 
stained whole mounts. The situation here thus seems similar to that des- 
cribed by Rizki (J.E.Z. 131: 211) for 1(1)48j. 


Normally, females accumulate: sufficient reserves during larval feeding 
to allow the synthesis of more than es a dozen eggs, even in the absence 
of an adequate adult diet; but ap*/ap* females fail to elaborate yolk under 
these conditions, .even i esaan they contain large anounts of adipose tissue, 
No o&fcytes more advanced than stage 7 were found in 79 ovaries from 1-2-day- 
old females: one stage 10 and thirteen stage 14 otcytes were found in a 
total of forty 3-day-old ovaries. All other o8eytes were in preyolk stages. 
No fully formed eggs are ever laid, since ap*/ap* females are completely 
motionless and their only obvious movement is that of their pulsating hearts 
and ovaries, The testis of ap* males appears normal and contains mature 
sperm, although the adults are likewise inert. The failure of yolk forma-. 
tion and the blockage of the fore-ventriculus suggested that apt/ap* females 
ane suffer from a lowered protein intake. Consequently, larvae from the 

/al® cy 1t¥ sp“ stock were reared ascentically on Medium © (Sang, J. EXD. 
Bile 33: 45) and on the same medium with supplemented casein hydrolysate in 
place of casein, in the hope that they would use these diets more effective- 
ly than yeast. However, the diets produced no change in the morphology of 
wings, halteres, gut, or ovaries, nor did they affect the ain of adults 
to produce eggs when sunplied to then. 


(This study is part of a collaborative program carried out during the | 
tenure by R. C. King of a National Science Foundation Postdoctoral Fellow- 
ship while on leave from Northwestern University.) 


Kroman, R: A. The effect of In order to test the hypothesis that 
franca 6 Ba Md: F tN ey ag 

Ag and Hg ions on- ‘me lanotic observed variation in ineidence of 
tumor incidénce. melanotie pseudotumors is due to the. 


proportion of tumors that become pig- 
mented, and hence recognizable, and not due to the number actually formed by 
cell aggregation, the effects on tumor incidence of both inhibiters and en-~ 
hancers of melanin are being studied. Four strains, tul, tu8, tu* and 
tu”PS are being tested. 
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Ag, which inhibits melanin.formation, was tested as AgNOg * in concentra 
tions of 0. 054. Oed5. 0.19 and 0.2%. Ag ions have a similar effect on fre- 
quency in the " pu49K and tut strains,-with lower concentrations. reducing, ‘and 
higher concentrations increasing the incidence. ‘Statistically, the minimum 
frequency, which was observed ,with concentrations of 0. L-and’o, 15%, respec- 
tively, in the two lines, was highly significantly less than that of the 
controls, whereas with QO. i) concentration the incidence was significantly . 
greater aad in the-controls.:-The tu8 strain exhibited an increasing reduc— 
tion in tumor incidence with increasing concentrations, which became oak 
nificantly less than the control value at concentrations greater than 0.1%; 
the incidence in tu”PS remained unchanged at all concentrations tested. It — 
is interesting to-note that no correlation was observed between the degree 
of integumental So aah aaa e and the presence or absence of a tumor in 
any ane Sena. roM 


Hg was tested as HgCl,, in concentrations of 0.001 and 0 008%, and in 
equamolar concentrations on the sulfhydryl inhibiter p-chloromercuribenzoic 
acid. The coinpounds had similar effects on tumor incidence, although the 
latter should increase the incidence if sulfhydryl groups inhibit tumor pig- 
mentation. In the tul strain there was a marked increase in poth pené trance - 
and expressivity, and the penetrance became nearly complete at the higher 
concentration. In the tu”PS strain the incidence was significantly reduced 
at the 0.005% concentration. In th 1e tu& and tué9k strains, where the con~ 

trols showed the greatest variation, the incidence was found to be correlated 
with the variation in incidence of the controls; when the control.incidence 
was high, Hg ions decreased it significantly; when low, they increased it 
Significantly. The last observation suggests that Hg influences the tumor 
frequency indirectly by its effect on other factors, perhaps the microflora 
of the culture. 


(Work supsorted by National Cancer Institute Fellowship CF-6319-C.) 


Kuroda, Y. Comparative study Wing discs from third-instar larvae of 
of the wing discs of vestigial vg, vel, and vg"? strains of D. mel- 
series in D. melanogaster | in . anogaster were cultured in ‘synthetic 
tissue culture. medium (see DIS-SO, p. 161), to compare 


their development mith that of wing 
disés of a wild strain (Oregon). 

‘Wing discs of the vg strain, when taken from mature third-instar larvae 
grown at 25° C; were distinguishable from those of the wild strain by the 
size of the wing pouch. When the vg wing Aiscs were cultured in synthetic 
medium for 24 hours, evagination was observed, with extension of the wing 
pouch as a cone. When wing discs from the wild strain were cultured, the 
evagination was characterized by extension of the wing pouch as a oye aden. 
The difference in evagination between the two strains was observed: more and 
more markedly in further cultivation. The wing discs of vg®° and vg@™P showea 
characters intermediate between those of vg and those of the wild strain 
(though more resembling the wild strain) when they were taken from third- 
instar larvae grow at 25° 0, Culture of the v2" ana ve'P wing discs 
resulted in evagination with extension of the wing pouch as a smaller 
cylinder, after 24 hours. : 


When wing discs from vg larvae grown at 31° C were cultured. in syn- 
thetic medium at Bie C, evagination was characterized by extension of the 
wing pouch 4s a cylinder, as in the wild strain. Cultures of wing discs 
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of ve and of the wild strain in synthetic medium-at 31° ©: showed no marked 
differences from discs of these strains cultured at 25° C. When wing dises 
from velP larvae grown at 31° C was cultured in synthetic medium at 31° ‘Cy, 


they showed the evagination characteristic of vg wing discs, that is, exten-’. 


sion of the wing pouch as a cone. These observations are consistent with 
the response of the characvers of adult wings in these strains to high 
be peto -asital mek 


Kuroda, Y., a S._ Tamura. Eye discs, wing discs, cephalic com- 


Resistance to parathion of plexes, leg discs, haltere discs, and 
various organs in D. melano- . salivary glands of mature third-instar 
gaster in aida he aaa : larvae (about 96' hours after hatching) 


of.the insecticide-resistant strains .. 
Hikone and WMB and the insecticide-susceptible strains Fukuoka and Canton-S 
of D. melanogaster were cultured in synthetic meee containing 1.0, Re ‘OS 
10.0, 25.0, and 50.0 ppm of parathion. 


When 1.0, 5.0, or 10.0 ppm of parathion was added to the culture 
medium, no marked effect on any of the organs was observed, even after they 
were cultured for 48 hours. When 25.0 ppm parathion was’ added to the 
medium, it was observed after 24,hours' culture that differentiation and - 
growth-.of eye discs, wing discs, cephalic complexes, and leg discs were more 
pronouncedly inhibited in Fukuoka and Canton-s cultures than in Hikone and 
WMB. Culture for 48 hours in this medium produced marked inhibition of dif- 
ferentiation and.growth of these organs, from the resistant as well as from 
the susceptible strains. The haltere discs of all strains were markedly 
inhibited after culture for-24 hours in medium containing 25.0 ppm parathion. 
The growth of salivary glands of all the strains was less inhibited by 25.0 
ppm parathion in the medium. : 


When 50.9 pom parathion was added to the medium, all the organs men- 
tioned above, from both resistant and susceptible strains, were pronouncedly 
inhibited after culture for 24 hours. 


Lewis, H. W., and H. S. Lewis. Comparison of the rates of activation 
Interacticnu of the tyrosinase— of tyrosinase extracted from young 
activating systeias.of Canton-S Canton-S and sable flies revealed that 
and sable adults. the enzyme from Canton flies becomes 


activated at a faster rate than does 
the enzyme from sable flies. This difference in rate of activation of tyro- 
sinase in the wild-type and mutant extracts suggested the possibility of the 
presence of an inhibitor or inhibition of inhibitors in the extracts of one 
genotype and their absence in the other genotype. To test this possibility, 
mixing experiments. were performed, The kinetics of the experiments showed. 
that the difference in activation rate between the two genotypes is not due 
to any inhibition. Furthermore, the maximum activity of the mixed extracts 
was found to -be-greater than would be expected on an additive basis. This 
was explained by the fact that the Canton activator system enhances the 
activation of the sable proenzyme. This enhancement has been observed in: 
mixtures of 1 part Canton to more than 50 parts sable, whereas the recipro- 
cal mixtures have not shown the phenomenon. Mixtures of the activating 
system ’of yellow flies with the sable proenzyme do not show the enhancing 
effect. The major component of the activating system is a-protein. 


To test. whether the in vitro enhancement could also be demonstrated in 
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a fly, the activation kinetics of Canton/sable heterozygotes was studied. 
These experiments revealed that the rate of activation of the heterozygote ~ 
xtract. is. like that of the Canton enzyme extract, whereas the maximum | ac- 

tivity attained is like that of the sable enzyme extract. 


Lindsley, D. L., and BE, H. Grell. SST LORS is an insertion of a section 
The Pocnetis extent of Dp(5;1)0-5. of SR extending from 88A-C to 92 into. 
the X chromosome near 4" (Lewis, DIS-27). 
This segment has been inserted dyscentrically, that is, with region 92 proxi- 
mal to 88A-C. The ability of the duplication to cover the following third- 
chromosome. markers has been checked: . cu (50.0), ry (51.0), kar (52.0), 
POatGoo eo) ps Jwleio6e7)ycrec / (5729) prabd? (58.2), ss (6825) )obxe(5828) »/ar 
(62.0), gl (63.1), k (64.0), and e (70.1). Bridgesand Brehme report that sr 
and. e are. covered by the duplication, but in the present tests the markers 
red (55. 5) through gl (63.1) are covered and the rest are not. Consequently 
the genetic length of the inserted piece on SR its between 7.6 and 12.0 units. 


Makino, S., E.-Momma, aa A preliminary survey was ‘made on Mt. 
H. Takada. Drosophila survey Raus (altitude 1661 m) on Shiretoko 


in Shiretoko ee et Hokkaido. Peninsula at the eastern extremity of 
‘: Hokkaido, in August 1955. The flies 
are listed -in ads table, : 


Species Female Male Total 

Leucophenga sp. ee: he 1 

Drosophila coracina SAD 3 9 

D. bifasciata 50 150 200 

D. helvetica o i) 5 

D. testacea 30 o2 2 

D. nigromaculata. eal 8 39 

D. brachynephros Me) 4 4 

D. funebris 4 2 7 

D. moriwaki ae 24 46 

D. lacertosa 6 15 oh 

D. sp. (robusta er.) 4) 5- 8 

D. ezoana 14 ae rp 

D. histrio L aE 2 

Totals 166 B00 419 

Meyer, Helen U. .A case of In the course of breeding tests to 
double fertilization resulting detect lethals in ultraviolet-treated 
in parasitism of a genetically second chromosomes, an interesting 
lethal portion in a mosaic mosaic female was found in one of the 
female. | cultures, which (as was ascertained 


later) contained an induced allele of 
the dumpy series, a Truncate designated apls’e (this issue of DIS New Mutants 
section). The mutant is completely lethal in homozygous condition. 


The culture giving the mosaic had contained a cross of a single male of 
composition dpt5’é, .. /s* CyTnL it? en bw sp by females of composition S Sp 
en... /dpe*l CyInsI&R Bl 1t° en®@ 14 sp”. Offspring representing the class 
apl5’8,.../ap'*!.. were absent, with the exception of one longitudinally 
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divided mosaic female that manifested the otherwise lethal-compound on one. 
side. That side o strong vortices, a blistered wing, and also the charac- 
terse, LL, on® ae color andi at Wine. 

the constitution ap*xl cy Bl 1t® cn 

by its phenotype. Homozygous Curly flies of the latter type occasionally 
survive at a low frequency in uncrowded nos 


This mosaic female met have ard sen of double fertilization of an egg 
containing the aptxi Cy.o. Chromosome, by the two different kinds of sperm. 
Though she produced no offspring, sheived for, five days, the lethal half 
of the body obviously being supported by.the nonlethal half. It is quite 
possible that, in a complementary way, the homozygous Curly half was helped 
to live by the half manifesting the dumpy compound, since the causes of 
death of the- ain genotypes mQul a be. different, 


(This work was eccrTei Oe a erant £0 ae “Te ‘Muller and associates from 
the U. S. Public Health Service, RG-5286 (ea ) 
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The other side of the mosaic had. 
iia sp B/se Cy. 1t“ cn bw sp, as indicated © 


Meyer, Helen U., and H. J. 
Muller. 
high doses of eta bag in 


Bradt effects of ; 


Even if given as‘mahy as 6’ doses of | 
4000 r, adult females were found to’ 
undergo some recovery of fertility, 


provided that these doses were spaced 
at intervals of several days, 4 days 
being the interval used in these studies. Some of the females thus accumu- 
lated as much as 24,000 r. During the intervals between irradiations the 
females were kept yess Bays to promote egg production and, thereby, 
regeneration of o8gonial tissue. Fy, females derived from eggs laid from 8 
to 12 days after the final treatment were tested for lethals in their 
irradiated X chromosomes. To reduce the chance of testing more than one F 
female carrying the same irradiated X chromosome, the Pj females were bred 
in groups of 5, and not more than 4 females from any one such group were 
tested. In a case where two lethals were found in offspring from such a 
group, localization tests were carried out to throw light on whether they 
were of independent origin. In.all cases they were found to be. independent. 
The P, females themselves had obtained the X chromosomes to be tested from 
their fathers ("Po") in which generation. it had therefore been nonlethal. 
Tests of crossing-over frequency, carried out on 9 of the sex~-linked lethals, 
gave one case of marked reduction of crossing over, indicative of a gross 
structural change. The following results were obtained in experiments 
utilizing different numbers of treatments according to the above-deseribed 
plies 


osgonia. 


se ee nr cee err 


ee ee 


Accumulated Distribution of doses No. lethals in % lethals 
X-ray dose (4-day intervals) Otel DO. sogee “2 
12,000 r 4 x 3000 r 13/244 awe 
16 ,000 4 x 4000 © Pa aut 8.6 
24 ,000 6 x 4000 | BibSa Leal 
6 x 4000 11/62 1752 


ee ee se 


24,000 


a 


Thus the rate of production of sex-linked lethals was approximately 1% per 
2000 LOL ae 1076 /r).. The results suggest but do not prove that there is 
a small dose-dependent contingent of lethals that result in a somewhat 


. 
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higher rate when individual fractions of 4000 r. rather than 3000 r are aut 
on the other hand, the,accumulation of more fractions that.are so widely... - 
separated as ehase cannot have caused 4 real rise above linearity. However 
that may be, the present ‘induced rate is approximately one-sixth . that 
ordinarily obtained from spermatozoa. “Moreover,:it is in excellent agree- 
ment with the rate of 5 x 107 6 /y obtained by Oster for o8gonia irradiated in 
third-instar larvae, in experiments using doses of 600 r and 2400 r (Proc. 
X Intern: Congr. Genet.:° 210-211, 1958). It also is in satisfactory agree~ 
ment with the frequency of autosomal:lethals obtained .previously by Meyer 
after an treatment of thé embryonié pole cells (Genetics 42: 385, 1957), 
where 1500 r. to 2000 r gave a rate of 2.3.4 1.0% lethals in the second chro- 
mosome, ‘since this would: be eae to about 1% in the x chromosome. 
pete work was sented by grants to H. J. ere and “associates from 
the U. S. Atomic Energy Commission, Contract rial ca -195, and the U. S. 
Public Health Service, RG=5286 ae ,) és ; ‘ 


Meyer, Helen U., andH. J. Previous work on the frequency of 
Muller. Preliminary evidence detrimental mutations (imvisible, not 
of detrimental mutations fully lethal, somewhat impairing. . 
originating at a comparatively viability and/or fertility) has been 
high rate in a. confined to those arising in sperma-. 


tozoa as a result of irradiation, with 
thé exception of that repor tea in a recent paper by Bonnier, in which x 
chromosomes derived from irradiated females, although containing lethals at 
avout the’expected frequency, gave no evidence of having had detrimentals 
induced in them. In our present experiments a: group of X chromosomes which 
at the start ‘had been co-isogenic were passed down in sevarate lines of 
descent through 53 generations, during all of which they were kept in 
heterozygous condition in females by means of a:'genetic mechanism that made 
use of balanced sterility. At the end of this period one X chromosome of 
each line was tested for lethals, and if not lethal, for detrimentals.- The 
tests indicated a’ lethal frequency of some 10%-15%. Unfortunately, many of 
the lines were lost, but 14 nonlethals of different lines were obtained for 
testing with regard to detrimental mutations. The tests were of a special 
kind (to be described in a later report, which involved multiplying the given 
chromosome and then getting it into males that were placed with attached-x ~ 
females along with other males containing a similarly multiplied control X 
chromosome that had originally been co-isogenic with -the one to be tested but 
had not had the’ latter's opportunity to accumulate inutations. Competition 
between the two groups of males for the same females was allowed to continue 
for about 12 generations, and the relative numbers of the two types were then 
determined by special means. This competition involved both the viability 
and the fertility of the males--in other words, their total productivity. 
Several sublines of each of the X chromosomes br be tested were bred in 
parallel in the same way during this competition period, as checks on the 
repeatability of the effects found. Among 12 X chroiiosomes already partially 
tested in this way, two have so far been found’ to be definitely inferior to 
the control*chromosomes, and two or three others (on which the tests have not 
yet been completed) probably inferior. Although the numbers are small, these 
preliminary results already indicate a frequency of spontareous origination 
of demonstrable detrimental mutations in females which is higher than. that 
of teehee 


v 


(This work has been supported sc & g2rant to Hy J, Muller and associates 
from the U. S. Public Health Service, RG-5286 (C1l).) 
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Miyoshi, Y. A new strain A: strain resistant to a high concentra- 
of D. melanogaster resistant -tion of NaCl in the culture medium has 
to NaCle. «  - been found. It is a strain of bw which 


has: been maintained in our laboratory 
Tor & long. eine but is of unknown origin. To test salt resistance, eggs’ 
were removed to a culture’ medium containing NaCl at a concentratioh of 1.0 M 
and left to grow:to imagoes. This bw strain is far more resistant than the 
previously reported se strain (DIS-31); the survival rate of the former is 
about three times that of the latter (bw, 50.2%; se, 16.7%). By selecting 
from generation to generation on NaCl-containing culture medium, the sur~- 
vival rate was raised to a level of 90% after 10 generations, and remained 
almost constant in subsequent generations. In some progenies of the 
selected strain that were transferred to normal culture medium, thé resist-.. 
ance to NaCl has remained at- the level of the selseses eebetn bi ee eRe 
Genershsands : 


Morita, T. Purine contents It is a well-known fact that the rosy” 
and xanthine dehydrogenase (ry) eye-color mutant of D. melanogas- 
in D. mersnee ete -- ter does not contain isoxanthopterin,. 


which occurs widely in Drosophila.’ 
Another mutant, ryt, also contains no trace of isoxanthopterin at-any de- 
velopmental meneaa On the other hand, it accumulates larger-amounts of 
hypoxanthine and xanthine at pupal.and imaginal stages, but no uric acid,. 
which is an end product of nitrogen metabolism in insects. Purine contents, 
detected by chromatographic methods, at different developmental stages of 
Oregon-R and ry are shown in the table. It is very interesting that 
hyporeust te is 2 eee ae in the head of the adult ays 


An enzyme, prepared from Drosophila pupae, gan catalyze the oxidation 
of 2-amino-4-hydroxypteridine (AHP) .to isoxanthopterin, as well as of hypo~.. 
xanthine and xanthine to uric acid. This enzyme, therefore, has been called © 
xanthine oxidase or pterin.oxidase, but it is a true dehydrogenase, because 
it requires electron acceptors, DPN or methylene blue, for oxidation. As 
the homogenate can also catalyze the oxidation of DPNH to DPN, xanthine -:. 
dehydrogenase seems to link the DPNH-oxidase system by the medium of DPN in 
vivo. The ry strain does not show any xanthine dehydrogenase activity, but 
it has DPNH-oxidation activity. The same phenomenon is found in such double- 
recessive mutants homozygous for ry as v3 ry, bw; ry, cn; ry, se; ry, and 
stw°; LY s : 


Oregon-R ry 
Hypoxanthine Uric acid Hypoxanthine Xanthine Uric acid 

ug/mg ug/me ug/ne ug/me ug/mg 

Srd-instar larva 0.0 sod (61006 42 0.10. 0.10 0.0 
Early pupa ’ Oeil 0.70 0.85 0.28 ro 40550 
Mid pupa 0,06 0.80 ii Ais be ahha 0,48 0.0 
Late pupa =: - 0,0 LL Ae Ora or 1.88 ; 0.52 0.9 

Adult: male 
j head .° 0,335 0.0 22635 0.0 0.0 
body 0,03 . 0.65 0.57 eR as WAS 
female ia : : 
head : t 0.09 0.0 1.38 0.0 a ORC 


body 0.0 


A ER A RO 


ed 
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Mamerveiied Aen androgenetic - "From a cross of a heterozygou's. male 
homozygous male. having one second chromosome contain- an 
coe ; + De ing cn bw and one third chromosome 

conteanine:s rive “to a female having only normal alleles of these genes, one 
Fj male arose that was of homozygous ch bw ri e constitution. There were — 
anproximately’ 100 sibs of expected type. The exception arose too early to 
be an Fo and there was no. chance for a contamination of the kind in question 
to have occurred. :Since this exception afforded the opportunity of quickly 
obtaining a stock isogenic and nonlethal for all major chromosomes, it was 
subjected to crosses for‘this purpose. It bred satisfactorily but through 
inadvertence some of the desired deScendants were lost and only the third 
chromosome, rie, was obtained in‘ homozygous condition. The exceptional 
male was eyadinely formed by the union of the nuclei of two paternal germ 
cells, either after fertilization or during some prefertilization mitotic or 
meiotic stage, and development must have proceeded with this chromosomal 
equipment even though the female pronucleus did not make its genetic con- 
tribution to the zygote. 


; 


Pseudo crossing - Pursuant of the findings of Herskowitz, 


Muller,-H. J. 

over near centromeres of the Muller, Abrahamson, and Schalet con- 
third chromosomes induced in - Cerning induction of exchanges of 
late oper vpe by X-rays.’ diverse kinds between heterochromatic 


' regions by X-rays applied to late 
ofcytes, a abet was made of the frequency of recombinants induced by these 
means between the central regions of the third chromosomes. The heterozy- 
gous mothers were provided with one third chromosome containing ri and p? and 
the other third chromosome having inserted into it between ri and pP close 

to the left of the centromere an insertion containing a portion of the X 

with the normal allele of cut. ‘This insertion had been found by Hannah in 
1947 as a result of irradiation of the ring XC“ and designated, Dp(sn R 13aHl). 
In order that this insertion might serve as a marker in the third chromosome, 
the females were provided with ordinary attached Xts homozygous for y ct and. 
f. They were testcrossed to ri pP males. The daughters were diagnostic for 
all three markers. in the third chromosomes, the sons only for the two outer 
ones. The mothers were treated with 2500 r at 125 KVP and changed daily to 
new broods. : 


The offspring from untreated mothers contained 6 recombinants between 
ri and p? among a total of 1127, or 0.53%, among broods of the first six 
days. Of these recombinants only 1 occurred among the 4335 daughters; this 
was in the left (ri-Dp) region. The treated females gave 604 offspring 
(not including here cases of detachment of the Xts) from eges laid in the 
first four days. These included 20 crossovers between ri and p?, or 3.3%. 
This frequency is significantly higher than that in the controls, and when 
the control value is subtracted from it it-indicates that a recombination 
frequency of 2.8% was induced in these chromosomes by the 2500 r. Among the 
206 daughters of treated females here included there were 2 crossovers in 
the ri-Dp region and 8 in the Dp-pP region-(that containing the centromere). 


As a further test of the distribution of crossovers in these two regions 
in control material, untreated females of the same composition as before were 
crossed to ct ri pP males, so that both sons and daughters could now be 
scored for the ct? duplication. Among the 1003 offspring, 5, or .5%, were 
crossovers in the ri-Dp region and 10, or 1%, in the DpzpP region. Although 
the frequencies here are higher than in the previous controls they remain . 
significantly lower in the right or centromere region than found in the 


November: 1958 Notes -and News - Research »:: 141 © 


> Bi § 
owe be me of 


treated material. (1% versus af y where they could be scored: as such) 


These results,. tieiken ie. connection’ with others, ‘support, ‘the. conception 
that the ‘exchanges ‘induced at this stage. are confined largely to the hetero- © 
chromatic regions. near the centromere, . It is likely that they occur prefers" 
entially between homologous chromosomes, because. of the latters?. propinquity, 
but that they do not pean eer ys occur at precisely pone jegous posi b tons: Ancos 
the. two chromosomes. | . ’ act. ; ane 


t 


to (This work was supported by a grant to BH J. “Muller and. associates from “ 
the U. S, ‘Atomic Enerey Commission, Contract Arp(11-2)}=195,, a 


Nawa, S., Tf, Tatra, and < * Brosophila homogenate is beeen: of = 
B. Sakapuchi. Pterine + 5 oie oxidizing both xanthine and 2-amino-4- 
oxidation in D. melanogaster. hydroxypteridine (AHP), It is likely 


that the pterine dehydrogenase in 
Drosophila is a dehydrogenase, not an oxidase, that diphosphopyridine nl ee rat 
tide (DPN): is a more effective hydrogen acceptor than methylene blue (MB); 
and that the conversion of AHP to isox canthopterin is carried out. by pterine. 


dehydrogenase ' in the presence "On. any DPN in vivo. ‘An-enzyme preparation was 
made ‘from: pupae of wild-type D.° “melanogaster. ‘The freshly. prepared..super 
natant produced a considerable ‘amount of isoxanthoptei sin from AHP in the | 
absence of any external (exogenous) hydrogen acceptor. When dialyzed, . 
enzyme or aged “supernatant was used, however, no appreciable production Ong 
isoxanthopterin was observed WL enout an arhortat acceptor as shown in the ... _ 
table. Activity is expressed in micromoles of isoxanthopterin produsem per 
gram of whole pupae (wet. phe) per hour, pH 8.0. 


ee . ee ee oe ee es eect ce 


; EE Gpare tions 
Acceptor leer ; 
Fresh ., Vee “Dialyzed 
Water 0555" 0.08 feces 
MB O.9 0.58 Oat, 
DPN 0.9 0.6 0675 
Cytochrome C . Oed 0.02 


The activity of pterine dehydrogenase in the presence of DPN has been 
found to,be about equal to or rather higher than that of MB.:°\It seems that... 
the DPN naturally present in Drosophila acts as a hydrogen acceptor.:: Under : 
aerobic conditions, much more isoxanthopterin is produced than is accounted 
for by the-amount of DPN added. This may be because pterine dehydrogenase: : 
is linked to the DPNH oxidase system. The pH optimum of DPNH oxidase “in.” 
Drosophila. is in the neighborhood of 6.5. The ratia of the réaction rate 
with DPN and with MB.as an acceptor: is very. different’ at various. pH levels.:..;°. 
This may be due to the participation of. DPNH oxidase. in the' reaction. ‘The 
action of the enzyme for pterine oxidation in Drosophila is influenced: by the 
concentration.of DPN. and the rate.of. DP}. reoxidation,. - For example, it has - 
been known that the mutant ry lacks pterine dehydrogenase. ‘The ratio’ of 
reaction: rates with DPN and with MB-as acceptors: varies’ considerably: in. : 
several different mutants. The variation may be due to differences in’ the: 
rate of DPNH oxidation. Further experinents along this se are: in: pig aap: mbt 


: A 
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Ogaki, M. Effect of genetical Small-eyed mutants ‘such as B, bar-3d, 
background on facet. number in ey”, and L® were subjected: to a series 
some’ eye mutants of D. melano- ‘of crosses’ ‘designed to render them ~ 


gaster. ‘eo~isogenic with a highly inbred strain 
' . of the wild Oregon stock... The shapes 
of: the compound eyes of these co~isogenic strains were compared with those of . 
the original mutant stocks, In B, bar-3, and e stocks the facet number was 
increased in the co~isogenic conditions,, especially in the tase of bar-3 and 
ey”. On the. contrary, the co-isogenic L® stock had a decreased facet number, 
and in almost all individuals eyes are completely lacking. The facet-increas- 
ing effect in the co-isogenic bar-3 stock was analyzed, and was found refer- 
able to a recessive gene (or genes) located on the second chromosome of the 
Oregon isogenic stock. This modifier gene is strong enough in homozygous 
condition to increase, the facets vO, the extent of twice the number found in 


the original See eyes. 


Genetical study * _, The author (1957) found that the cross- 


Ogita, Z. 
concerning a new type of mixed resistance pattern of DDT, BHC, para- 
insecticide for D. melano gasten. thion, and PU (phenylurea) is ds Be 


correlated with PTU (phenylthiourea). 
Genetical analyses suggest that the dominant gene at II-64~66 which confers 
resistance to DDT, BHC, and parathion also confers resistance to PU and 
abnormal susceptibility to PTU, whereas the dominant gene at III-50+ which 
confers resistance to nicotine sulfate also’ confers resistance to PTU as well 
as PU. 


Thus ,. resistance to PTU and PU is due to polygenic system, which simul- 
taneously requires two main factors on the second.and third chromosomes. 
Therefore, all strains of D. melanogaster may be killed by exposure to a 


mixture of the minimum amount of PTU that wt-Ll aid DDT-resistant strains 
and the small amount of DDT that is enough to Kill PTU-resistant strains. 


These experiments suggest the possibility that a mixture of DDT, BHC, or 
parathion with a substance neg gatively correlated to these compounds, such as 
PTU, would have effective insecticidal action and would not bring about 
posistance even after continuous USe. Further experiments are now in progress 
from the standpoint of biochemical genetics... 


Okubo; S. N-acetylhydroxytyramine It was revorted previously (DIS-31) 
glucoside - D. helanogaster. that ‘pupae’ of the mutant claret (ca) 

contain a specific phenol,: This 
compound is hydrolyzed. bu the action of beta-glucosidase, yielding glucose 
and a hydroxyphenolic compound which exhibits an Rf value of 0.8 in paper 
chromatography with a solvent containing n-butanol, ace atic acid, and water 
(4:1:1). The hydroxyphenolie compound dissolvea yi N Hyadréchicrs acid was 
heated in a sealed glass tube for 12 hours at 100° C, and then the hydroly- 
sate was examined by means of column or paper chromatography (Kirshner et ‘al 
J.BeC. 226: 207, 1957; Seki, J. Biochem., in press 1958). It was clear from 
these expendhients hat hydroxytyramine (dopamine) and acetic acid were 
liberated from the dihydroxyphenolic compound exhibiting RF 0.8, Reaction: 
with hydroxylamine, paper electrophoresis, and absorption spectrum were also 
used to determine the chemical structure, ' From the results of the above 
experiments, the specific phenol contained in the mutant claret seems to be 
N-acetylhydroxytyramine glucoside. 


°? 
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A detailed report will be published in a Japanese periodical. " 


Oster, I. I., and Astrid Cicak. Although a considerable amount of work 


Mortality of irradiated pre- has been carried out on the sensitivity 
imaginal stages of Drosophila. to X-rays of the pre-imaginal somatic 


cells of D. melanogaster, the possible 
influence of sex has not been investigated. Although Mavor had already 
reported a somewhat higher mortality for male imagoes irradiated during 
the pupal stage in 1927 (J. Exp. Zool. 47: 63-83), and Patterson had de- 
tected a slightly ats sensitivity to xvrays for females than oe treated 


aha panne —— 


1952) have failed to Sake the role of this factor ir inte allt in ‘their work. 


By the use of Banca stocks, which facilitated the seearectan of the 
sexes, it was possible to segregate large numbers of male and female first- 
and third-instar larvae. ¥F, larvae from a cross of two unrelated stocks 
were used to avoid treating individuals homozygous for deleterious genes. 

In order to rule out the presence of pre-existing lethals in the female, 
which would result in a higher mortality among the males, larvae for the 
controls as well as the irradiated series were collected from the same 
matings. These were irradiated with either 1280 r or 3500 r (135 kV; 20 ma; 
1 mm. ‘Al. filtration; 160 r/min.) when their outer surfaces were rainy apy 
Unirradiated but similarly ae larvae served as controls. The following 
results were obtained: aes. 


svc : No e of 
‘ : dead No. of ‘ 
Treatment Sex No. of pupae imagoes Unaccounted q, 
larvae (late) hatching for mortality 
Controls 2 500 . 5 490 5 a0 
J 500 20 480 fe) 4.0 
1280 r 9 500 120 250 130 50.0 
(lst-instar larvae) ¢ 500 290 80 ~ 100 84.0 
Controls Q 500 12 . 485 - 3 D.Q 
3 500 10 . 482 i 8 3.6 
3500 r 9 500 136». 304 Liw 6OSy--7aseb39Ve 
. (Srd-instar larvae) 3 500 340 148 12 70.4 


Death very rarely occurred during the larval stages, being very frequent 
among late pupae. The individuals unaccounted for in the table presumably 
died during the third larval instar, but because they underwent lytic de- 
generation we could not detect them when the culture vials were scored. 

All the individuals that reached adulthood after being irradiated as third- 
instar larvae showed extreme wing abnormalities, lack of many bristles, and - 
marked weakness. It can be seen in the table that third-instar larvae are 
about three times more radiation resistant than first-instar larvae, and 
that female larvae of both stages are much more resistant’ than males. 


Thus far, the only knovm biochemical difference between: males and . 
females which might explain this differential sensitivity, namely, that the 
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latter contain more free methionine (Kaplan, Setence NBs 4737474, 1958) 
probably does not account for the observed variation, because ethionine has 
been shown to be ineffective as a protective substance against X-rays in 
mice, although it does protect complex polymers from degradation by X-rays. 


It will be of interest to determine whether the difference in radio- 
sensitivity between male and female larvae is of genetic origin. This would - 
presumably be due to the fact that males, having only one X chromosome, 
would suffer the deleterious effects ef its loss after breakage by X-rays © 
more often than females, which Se chromosomes. 


(This work was ieptetsd by a grant to Dr. H. JZ. Muller and ASSOC ASHER: 
from the U. S. Atomic Energy Commission, Contra¢t AT(11-1)-195.) 


Oster, I, I., Elizabeth th Ehrlich, In order to throw further light ony 
and H. J. Muller. Further study the peculiarities of the mutants f* 
of the mutants f* ang rtih, ana ftih, previously described (Muller, 


DIS-20: 88,°1946, and DIS-21: 71, 
19473 Muller and Oster, DIS~31l: 141-144, 1957, tie supioces of £* was inves- 
fi ea todaur testing his mutant for crossing Rind with the mutants f° and f 
the subloci of which normally lie in this order, as shown by Green. One 
erossover, of normal type, was found between f° and £* among 23,712 inspected 
offspring, and the markers present here showed f* to be to the right of f. 
No crossovers between f* and fl were found in a count of 44,934. Thus f* 
belongs in-the group of those forked mutants which Green found to be to the 
right of f°? and £5 andto be closely (perhaps completely) linked with fl, - 


To test the effect of increasing the dose of the region containing £7 
a chromosome of composition f* B was made up and irradiated, and five de- 
leted X's giving the Bar phenotype were obtained therefrom. All these 
deleted X's were found, when present in females containing attached X chro- 
mosomes homozygous for fl, to have a distinctly normalizing effect on the 
expression of forked. Thus the region containing f* acts as a hypomorph, 
not an amorph, even though f* itself has been judged to be a deficiency. 
The resolution of this seeming paradox can be found in the interpretation 
that only a sublocus is deficient, so that the locus as a whole, in the 
chromosome having f*, is in effect acting hypomorphically, in comparison - 
with a normal chromosome. It may be concluded, for one thing, that the 
absence of induced back mutations of f* in the above-cited work of Muller 
and Oster, where six would have been expected in the given total number in 
the case of fl, attests not only to the deficiency nature of f* but also to 
the infrequency with which duplications arise when spermatozoa are irradi- 
ated. The latter circumstance had' also been inferred from the sensibly 
equal frequency with which back mutations of fl had been obtained from 
irradiated rings and rods, respectively. 


That f* is a deficiency, even though of only one or some of the subloci 
of a complex locus, had been inferred not only from its failure to give back 
mutations, but (prior to that) from its origination in an irradiated chromo- 
some that was found to carry at the same time a more or less complementary - ° 
duplication, ftih, located in the proximal He Ten enbonakens Tests of: ptih 
carried out by us have showm that unlike su”-f it exerts considerable sup- 
pressing action (dominant) on all other forkeds tried, no matter which 
sublocus they occupy. Included in these tests, which involved obtaining 
males with the forked mutant in its usual position and the ftih near the 
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centromere of the same chromosome, were f°, f°", t1, £%, 25, ana £°°*, the 
last two being of an extreme type. , 


The paradox still remains that f *ih | a E when its variegation is 
reduced by an extra Y, virtually normalizes the- phenotype of a male when f* 
(or some other forked) is present in its usual position, despite the distance 
between the two genetic components here involved, whereas f* (or any other 
forked) gives a distinctly forked phenotype in rereiee when in compound with 
any forked of either region, even though in any such trans combination there 
are two normal alleles present in much closer proximity to one another than 
in the former type of case. It is further noteworthy that in the combina-~ 
tion of a forked of the left-hand sublocus with ftih the phenotype is nor- 
malized despite the fact that the duplicated element seems to have been 
derived from the right-hand sublocus, so that the normalizing effect seems 
only additive here rather than complementary, just as it does when a 
deleted X containing f* is. added to a male Benois containing f* itself in 
its usual position. 


The interpretation of these relations which seems at ee to be most 
plausible is that ftih contains somewhat more of the forkeda* region than is 
absent in f*. For this to be true, the inserted piece would have had to be 
derived from a different chromatid, or from a different “singlet” of the - 
Watson-Crick double nucleotide chain, than the piece lost in the f* deletion, 
put it would have been inserted into the chromatid or singlet that underwent 
the latter deletion. Thus the originally left-hand break of the recovered 
insertion would probably have been further to the left than that of the re- - 
covered deletion. At the same time, the argument that f* does consist of a 
deletion would remain velid. .But the evidence would. be weakened that the 
subgenes of forked represent duplications that occurred in past evolution, 
since it would not yet have been shown that the normal allele of the f* 
sublocus, acting by itself, is able to produce an effect of the ery kinds 


(This work was supported by a grant given undens Cantract ARTE ED 
of the U. S. Atomic Energy Commission.) : 


Paik, Y. K. Genetic analyses Samples of natural populations of D.- . 
of. lethal mutations in Korean melanogaster were collected from three 
populations of D. melanogaster. remote geographical regions: one each 


from Najoo, Daegoo,, and, Quilpart Island . 
in September, October, and September, 1957, respectively. The primary pur- 
pose in studying them was to secure more information about the dynamics of 
natural populations with respect to concentrations of lethals, distribution 
pattern of lethal genes on the chromosome, and selection of the lethal 
heterozygotes for two lethals against those for a single lethal. The present 
report includes only part of the results obtained in connection with the 
first item mentioned. In all, 472 wild second chromosomes from those re- 
gions were analyzec by means of Cy /+ <a Cy /+ test matings. The results are 
summarized in the first table. A glance at the table shows that the propor- 
tions of lethal anc semilethal concentrations in the populations are ex-. 
tremely low, in comparison with results obtained so far by most other 
workers. Among the 472 chromosomes tested, the incidence of lethals is only 
a5 Berl. Soe y that of semilethals 2.75+0.75%, and the combined incidence 
12.0741.50%. The table indicates, however, that the frequencies of lethals 
and semilethals are in’ general uniform among these three populations. ~Chi- © 
squares for homog geneity were calculated for the three regions studied, as _ 
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follows (d.f. equals 2 for each chi-square): 


Ae Probability 
Lethais ; 0.958 «& nn OL 60: 
Semilethals + 6.935 0,031 
Lethals and et 
- semilethals 4,56 O.1l2 


The: frequencies of-intra-- and tee oat geal ate a were deter 
mined.for these lethals, as SummEAce in the second table. 


~~ Class QI-574 ~ DG-57j | NI-57i 
viabilities chromosomes chromosomes chromosomes 
(%) No. % (SE) No. % (SB) Nos %, (SE 
0 “= Save Ho Se ee ve LO 15 9.74 +t 2,38 18 10.55 + 2.54 
3.54- 6.66 kejay Saige tna eOoL U4Go mes =a" 
10.00-13 535° re ot oi. SeOUUs Tene L 0.58.1 0,08 
13 134-16. 66 ae ror ed ee - 8. 1,76-4.1.00. 


a a hance A een a 


Total (le. + as 
Sene-2e) PORRece gon? 48 ti2.16 23 14,94 + a 87 63 13,45 + 2.61 


ee ee re Ne ep ee ee == 
a a 


a ne A en a Re eT 


No. lethal: ‘No. of Tdentieal- Allelism 
chromosomes crosses crosses * rate 


re et ee 


Samples lethal __ appearance 


ee ee ee ee ee 


e572 18 153 ta LB ope? £8 t. Bene 10 Snot 2 ly its 
DG-57j 15 103 ser 16 15.24 + Seok 2 Yl thstun [ateat-& 
QI-57i Li 29 L 1.628 £2680 20: Sc. dy Sele twtr 
“Chi-square ' 8.67 
Bake 2 
Probability 0,013 
Crosses between No. of cross No. of identical ' Allelism 
populations tests . crosses rate (SE) 
QL=S71  Neao7 4 198 O - : 
QI-57i x DG-573* 198 e ava dl rie B05 cb SOA 
DG-57j*x NI-57i 324 0 | - 


Total 720 af 03138 +0), 15S 


ns A A AE A NR — me a 
ee ~ se eh am 


*Three semilethals are included. 


No. Frequencies of 


genes LL ee we 
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The results show rather significant differences in rate of lethal 
allelism among the populations. Further, they show relatively high inci-. 
dence of allelism, although this does not seem to be the case in the. QI-57i 
population; with that exception, about. half the lethal chromosomes. fouhd in 
each population occurred repeatedly. On. the. other hand,, all possible. inter- 
crosses between the lethals from the different populations showed extremely 
low frequencies of allelism. If all thrée interpopulational crosses, are | 
pooled as a group, the incidence of allelism is only about 0. 14%. 


These: preliminary data ae eske thet aatore.. populations of D. melano- 
gaster in Korea are not continuously large but consist of smaller breeding 
units, with annual cycles of numerical size (Paik, 1957), in contrast to 
most of the other populations of D. melanogaster or related species that 
have been studied. However, it seems that there are some similarities, in 
breeding structure and numerical size of natural populations of this 
species, between Korea and Russia (Dubinin, 1945). ‘The full results of the 
present work and the theoretical considerations for it will be published 
soon. 


Plaine, Henry L., and Following the appearance of erupt eyes, 
Cheng-Mei Fradkin. The high caused by a change in the second chro- - 
mutating system in the ; mosome, possibly at the suppressor-of- 
Swedish-b erupt strain of erupt locus, the Swedish-b strain has 
D. melanogaster. ; been observed to.yield a large number. 


of spontaneous mutations. It appears ~ 
that this increase in the mutation rate is limited also to the second 
chromosome (DIS-29, DIS-31). During the past year. 1,430 ,676 loci have been 
tested. Twelve recessive loci on the second envone some fad been tested in 
120,552 flies: 68,917 males and 51,635 females. In the males only 5 of the 
12 loci yielded mutations, and the average rate per locus was 3.3 x 1075 (or 
7.8 x 107° for the 5 loci alone). In the females, mutations occurred at 8 
of the loci, with an average rate per locus of 8.96 -x 107 5 (or 13.1 x 1075 
for the 8 loci alone). For the males it has not been possible, in the 
present study, to approximate the 4.2 x 107 4 rate previously reported (DIS- 
31); however, it is apparent that mutation rates vary in the different sub- 
cultures of the Swedish-b erupt strain. In the study reported here, males 
and females were from the same subculture. Therefore, it seems that the 
female rate is almost 3 times higher than that of the males. . If this is 
true, it is of considerable interest, not so much because it differs from 
the findings of other workers, but because it adds import to the possible 
role of the suppressor-erupt gene, at least in this strain. The expression 
of erupt eyes is more extreme in the females and there is a significant 
difference between the low freguencies of affected males and the high fre- 
quencies of affected females. The suppressor locus, or at least the second 
chromosome on which it's located; is solely responsible for these differences | 
in the expression of erupt between the sexes; and these differences are even 
greater when the Swedish-b second chromosome is derived from the female 
(DIS-31). The correlation, between the sex-differential suppressor of erupt 
and the female on one hand and the mutating system and the female cn the 
other, is striking. It is still too early, however, to-speculate that the 
suppressor locus is responsible for the increased mutation rate and may act, 
therefore, as a “mutator”! : 


From the tested males, four mosaic male progeny were obtained; but two 
were sterile and the other two produced no mutant offspring. Thus, the germ 


— 
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line was probably not affected. However,:the tested females produced one 

mosaic male and two mosaic females, and although the male produced no mutant 

offspring, each of the two females produced both mutant and normal offspring. 

Hence, the germ line was. partially affected. This supports the concept, * 
offered earlier (DSI-31)., that the mutational process may be a delayed one. 
This ig substantiated further by the fact that, in the tested males, the = * 
autation rate steadily increased: from 1.9 x) 1075 inthe first’ backcross * ‘'- 
generation to, 7.6.x 107°.in the sixth backcross generation. .Lastly, in at 
least four cases, normal females gave rise to clusters containing from two 

to seven mutant offspring. This, together with other data, suggests that 

the mutator is Bp ohanty, more effective in the heterozygous state. 


(Supported by ¢ a pes fron the. National Science Foundation.) ~- 


pie < 


Prout, Timothy. A possible oP, The. following experinent was: designed 


at daca nae 
difference in genetic variance - to detect the operation of stabilizing 
between wild and laboratory . gelection in the wild. It was reasoned 
populations. that if a wild population was being 


subjected to some form of stabilizing 
selection (the favoring.of heterozygous genotypes or the favoxing of inter- 
mediate phenotypes) then when a sample of this population was brought into 
the laboratory and raised under optimal conditions an increase in genetic 
variance might ensue; The genetic variances of two groups of male™ D. melano- 
gaster were assessed by means of a progeny test. One ground of .50 males 
constituted a sample taken, directly from’a citrus grove population. The 
other group of 50 males constituted a sample from a laboratory population 
which had been reared in uncrowded culture bottles and which had been derived 
one generation previously from the same citrus grove. 


Hach male was mated to two females,-and eggs from each female were 
collected and distributed in two culture bottles. The females used with 
both groups or males were from the laboratory population. Wing length was 
determined for. ten females and five males emerging from each culture bottle. 
The analysis of variance of the resulting data produced a hierarchy of mean 
squares, and the appropriate “F" tests showed a highly sicnificant- culture - 
effect within mothers, mother effect within fathers, and a father effect, 
but no significant differences between the means of the two populations, 
fathered by wild:and laboratory males respectively. rom the mean squares, 
components of variance. were extracted. These components, together with 
certain other statistics,:are set out in the accompanying table. “Figures in 
parentheses are the degrees of freedom for the mean sanares fom which the 
components were extracted. ; 


From the point of view of the primary objective of the experiment, the 
variance components found in the “among fathers" row are‘important. It will: 
be seen that for both male and female proseny the variance component due to 
genetic differences among wild fathers is smaller than. that due to differences 
among fathers derived from the same.wild population but allowed to grow up 
under laboratory conditions. At the same time there are no differences in 
means, These results are consistent with the hyyothesis stated above. 
However, it should be added that according to.a statist ical test suggested 
by Crump (Biometrics, 1947) this increase in veriance ‘component attributable 
to laboratory fathers in both cases (2.49 vs. 1.49 for female progeny and 
2055 VS. 1.77 for male progeny) is not significant. Nevertheless the data do 
suggest that there may have been an increase in genetic variance under the 


‘ 
ar 
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relaxed conditions of laboratory culture. ‘That such an increase ‘should have 
shown itself at all indicates that further work along these lines may reveal 


that joint pee udaseeiag at.a few Ane] OF loci is strongly favored: in the 
wild. - RY 


Variance Components 
(1 unit variance = 1074 sq mm) 


Female Progeny ~ Male Progeny 
Laboratory Wild Laboratory Wild 
| Fathers Fathers Fathers Fathers 
Among fathers 2.49 (48) 1.49 (48) 2.55 (48) 1627 146) 
Among mothers ' : . "1 
within fathers 1.30 (43) 2.50 (43) Les (45) 99 (43) 
Among cultures 
within mothers 1.47 (89) 1.45°:(82) 5 « 1.09 (88) 1723382) 
Within cultures 12.62 (1559) 10,04 (1546) 8.18 (698) 9.65 (698) 
Total variance 17.88 (1739) 15.48 (1719) 12.7 11(877)) a4 oe Se 
Mean wing length 1.536 mm 1,540 mm 1.338 mm 1.341 mm 
Parent-Offspring Covariances 
Intrafather 


covariance of 

mother and mean 

of her offspring 2,52 (34) 2.288 (50) Ae 7 8..( 35) 5,00n-(00) 
Intrafather 
covariance of 
father and mean 
of his offspring 2.85 (44) -.93 (47) 2.79 (49) -2.13 (47) 


¥ 


No serious effort was made to relate these components of variance. to 
statistical models of genic action. However, values of h* for wing length 
ranging from 28% to 73% may be obtained depending upon what one wishes to 
include in h Using the parent-offspring covariances, h ranges around 
36%. This might be the best estimate of heritability “in the narrow sense," 
since it does not include dominance and particularly is not disturbed by 
linkage (Cockerham, Genetics, 1956). The appropriate combination of father 

and mother components we lexcluding components due to wild fathers) yields a 
value of h” around 49%, which includes various fractions of the nonadditive 
components plus an unknow disturbance due to linkage. (There is an inter- 
esting hint in the data that linkage disturbance may be more important in 
the fatherst contribution than in that of the mothers, which might be ex~_ 


pected in Drosophila.) 


Finally, it may be mentioned that the negative covariances between wild 
fathers and the means of their offspring is intervreted to mean that the 
wing length of a fly picked up in the field allows no prediction as to the 
wing length of his laboratory offspring. This fact might be borne in mind 
by those who have surveyed and are currently surveying quantitative charac= 
ters in wild populations. 
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Ramel, C. Interchromosomal . The effect of autosomal inversions on : 
effects of inversions on the ise segregation of the Y chromosome in 

segregation of Y chromosomes females with attached and nonattached 

in females. Xts was studied. As autosomal inver- *: 


sions, Ins(2L+2R) Cy and In(3SIR)DexF 
were used. The following crosses were made: y f£:-/sc8 ¥ x y w.sn/se- Y, 
yvf.z/see yx yw an /see y ana yl6/yl6/y x Canton-S. In the series with 
attached Xts, missegregation of the Y chromosome was indicated by yellow o 
males in the offspring. In the series with nonattached X's, secondary 
nondisjunction was counted in both male and female offspring. The follow- 
ing results were obtained: 


y f:-/se® Bg yv f.-/sc® x yi /y16 fy 

Autosomes n % exc. n %exe. - n  %-exc. 
+/+ +/+ Sdae 2.7 8713 Oe 4632 2.6 
Cy/+ +/+ 4075 5.4 4999 3,8 4589 1.1 
LL ad /+ 1796 7.67" S623 1.7 1735. 1.9 
cy/+ D/+ 2055 3.0 2143 «(2.9 1103 * Boe 


In agreement with previous findings (Sturtevant, 1944, end others), 
the rate of secondary nondisjunction is decreased by the introlnsston cf 
autcsomal inversions. These inversions heave an opposite effect on the 
number of exceptions in the attached-K series. These results could be ex- 
plained either by assuming an increased pairing affinity between the X 
chromosomes caused by the autosomal inversions, which would tend to.leave 
the Y chromosome unpaired, or by assuming an interchromosomal pairing of 
the Y chromosome with an autosome, as has been suggested by Ol oon (DIS- 
31, 1957). If the latter is the case, the Y chromosome would presumably 


= 


cause nondisjunction of autosomes, resulting in dominant lethals. 


An attempt was made to find out whether such an increase in dominant 
lethals was caused by the Y chromosome. Egg mortality was studied, using 
vy vf.= females with and without a Y chromosome and having the same auto-~ 
somal inversions as in the preceding experiments. 


Keg mortality in ver cent 


utosomes With Y (n) Without Y (n) Difference 
+/+ +/+ 30.2 (1822) 32.6 (3250) 2.4 
Cy/+ +/+ 48.9 (2711) 57.2 (32828) OBS 
+/+ D/+ 68.7 (3613) 71.7 (2051) 3.0 
Cy /+ D/+ 70.2 (4214) "3.2 (2406) 3,0 


All the series show a higher mortality without a Y chromosome. Further 
experiments are planned to reveal the cause. At present, however, the data 
do not give any evidence of a mortality caused by the contined effect of 
autosomal inversions and a Y chromosome, The difference in mortality with 
versus without Y shows no correlation with the corresponding data on the 
segregation of the Y chroimosome in the preceding studies, 


Rasmuson, B., and D. Bjéeknan. As part of an investigation concerning 
The wary acid content in the lipid constituents of D. melano- 
D. melanogaster. gaster, the different fatty acids in 


the neutral fat fraction was studied 
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by means of gas-liquid chromatography. 


The fatty acid fraction from imagoes was methylated and the methyl 
esters chromatographed. Nine fatty acids were found, and four of these 
remained after bromination, showing that they were saturated. These were 
identified. as lauric, myristic, palmitic, and stearic acid. Myristic and 
palmitic acid were present in about equal concentrations; the concentration 
of lauric acid-was lower, and that. of stearic acid still lower. The follow- 
ing unsaturated acids were found: oleic, linolic, a Cig acid (possibly ~ 
palmitoleic), a Cy4 acid, and traces of a C13 acid. Oleic acid predominated 
over linolic; the Cy, acid occurred in a concentration equal to those of 
palmitic and oleic acid. The amount of the Cy4 acid was corisiderably 
smaller, 


Repeated experiments with some different inbred strains of D. melano- 
gaster gave completely identical results, both qualitatively and quantita- 
tively. As corn meal is the major fat-containing constituent of the sub- 
strate, the fatty acid content of corn meal was also analyzed. Palmitic 
acid was the only saturated acid found, oleic and linolic the only unsatur- 
ated ecids. The concentration of the palmitic acid is lower than that of 
Oleic: acid, and the ratio of linolic to oleic acid is reversed in comparison 
with that obtained from D. melanogaster. Determinations of the fatty acids 
in the complete substrate, including yeast and the products of microbial 
action, is pages progress. 


Rendod; 70a J. M.. Selection Selection for high scutellar bristle 
for scutellar bristle number. number in se flies results in an in- 


crease. in average scutellar bristle 
number. This number is far more variable in sc than in + genotypes. As 
the number increased in sc flies of a selection line segregating for sc and 
+, no Change in the number on + sibs was found until the average number on 
hs flies-was about 3; a few + flies with 5 scutellar bristles then started | 
to appear. As the bristle number of sc flies increased to 4, the varia- 
bility began to be reduced; and no se flies with 5 bristles hove yet been 
observed. As a few + flies with 5 bristles began to avpear, the variability 
of the + segregants began to increase, and flies with 6 scutellar bristles 
soon followed. There is thus a region around 4 bristles in which genetic 
changes do not show at all readily. A change which will turn a + S-bristle 
into a + 6 or a sc 1 into a sec 3 has little or no visible effect on a + 
4-bristle of unselected. type. 


Rizki, M. T. M. Effect of | In tu” larvae.the caudal fat cells 
RIZRL, Me 

ligation on 1 tumor production become encapsulated by hemocytes 

in the tu” strain. (lamellocytes), and the.masses thus 


formed are melanized in the late third 
instar. In one series of experiments, tu” larvae were ligated so that the 
brain and ring- gland hormone centers (BRH) were excluded from the posterior 
part of the body; in the control series for these experiments, tu” larvae 
were ligated in such a way that these hormone centers were included in the 
posterior region of the body.. Beginning 6 hours after the. time of ligature 
and continuing at various timed intervals for 120 hours after ligation, 
larvae in both groups were examined for the development of melanotic’ masses, 
In addition to melanization of the caudal fat, which is the. specific pheno- 
type of the tu” larvae, small melanotic masses were noted in various parts 
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of the body of the ligated larvae in both groups. Such masses are rarely — 
encountered in unligated tu” larvae, and they occurred with equal frequency 
in both BRH-excluded and: BRi-included larvae. Other exnerimental evidence 
has shown that-these atypical tumors aré due to injury effects. Exclusion 
of BRH from the. posterior part of the body decreases the frequency of the 
typical melanotic-masses of caudal fat of tu” larvae, and this decrease in 
frecuency of typical tumors is correlated with the age of the tu” larvae at- 
the time of ligature. BRH-excluded larvae ligated at age 60 hours (ea) 
show a complete ‘suopression of the typical melanotic pattern, whereas liga- 
+ion after 85 hours will slow down the time of appearance of meladnosis but 
will not preverit the formation of the typical melanotic masses. The BRH~ 
included larvae developed typical masses with a frequency of 75% (over-all 
average based on larvae of all ages) as compared to a penetrance of o5% in 
the unoperated tu” strain. 


In another series of experiments tu” larvae were ligated at a time 
when encapsulation of ‘the fat célls presumably‘had already occurred but no 
melanosis was evident by external examination of the larvae, Control ‘larvae 
were fixed at this time of ligation, and‘histological examination revealed 
that encapsulation of fat cells had occurred. The groups of BPH-included and 
FRH-excluded larvae were fixed for histological exemination when 75% of the. 
BRH-ineluded larvae had developed melenotic masses. None of the BRH-excluded 
larvae had melanized masses. In the BRH-excluded larvae, where melanosis had 
beea inhibited, phagocytosis of the encapsulated fat masses was evident. On 
the other hand, the melanized masses in the BRH-included serics had the 
typical appearance found in tu” larvae, and no sign of phagocytosis was ob- 
served. ‘Details of these expeéximents will be published elsewhere-- 


(Work supported by Grant G-3581 from the National Science Foundation 
and Grant ,RG-5285 from the Public Health Service.) : 


Rigi ier. Moe Peulgen Feulgen whole-mount preparations of 
whole-mount preparations ' dwaginal dises of the larvae of D. 


of imaginal discs. ‘melanogaster'have been prenared to 
“study various karyotypes. Larvae (60- 
65 hours larval age, me C) were washed clean and opnened in Carnoy solution 
(3 parts of 95% ethyl alcohol to 1 part’of glacial acetic acid). The imaginal 
dise complex was removed while attached tothe mouthparts and the brain, and 
placed in fresh Carnoy solution for a period of 12-24 ‘hours. The Carnoy was 
replaced with 95% ethyl alcohol by changing the dleohol solution at least 
three times, and the material was then left in 95% alcohol for 12 hours. It 
was then hydrated by passins through a eraded series of alcohols to distilled 
water, with approximately five minutes allowed for each step. The buds were - 
transferred to cold 1 N HCl for 1 minute and then transferred to 1 N HCl at 
60° C for 13 minutes. They were placed in Foulgen stain prepared according 
to Stowell (1945, Stain Tech. 20: 45) for 1-2 hours, and then passed through 
three changes of freshly prepared bleaches (Stowell method), remaining 10 | 
minutes in each bleach. They were washed in distilled water for 5 minutes, 
dehydrated through a graded series of alcohols, and cleared in xylol. The 
entire complex.was then placed on e slide and covered with a drop of xylol. 
Gentle tapping of the mouth parts with a needle freed the imaginal dises and 
the brain. The mouthparts and the brain were removed from the slide, and the 
imaginal discs were mounted in Permount. Slides prepared this way must be 
stored flat to.avoid movement of-the imaginal discs to the edge of the cover- 
slip. Examinations were made under oil immersion- with a ereon filter on the 
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microscope lamp.. 


Somatic pairing can be seen nicely in these preparations. Further, the 
imaginal discs from five heterozygous inversion strains and xC2 show ana- 
phase bridges, and these discs have numerous pyenotic nuclei. The anaphase. 
bridges and pycnotic nuclei are not found in the normal Ore-R strain. Ap- 
parently, the high frequency of pycnotic nuclei is due to chromosomal . 
aberrations resulting from somatic crossing over within the inversion hetero= 
zygotes. Despite the presence of many pycnotic nuclei in the imaginal discs 
of these strains with inversions, the imago is by no means morphologically 
asymmetric or aberrant. A considerable degree of autoregulation of imaginal 
tissue must, therefore, take place. Perhaps data about frequency of pyc- 
notice nuclei and anaphase bridges in imaginal discs of these strains may be 
helpful in understanding the development of genetic mosaics resulting from 
somatic crossing over, by démonstrating the degree of autoregulation of the 
imaginal tissues that must occur in different karyotypes of Drosophila. 


(Work supported by Grant G-3381 from the National Science Foundation 
and Grant RG-5285 from the Public Health Service.) 


Rizki, M. T. M. Telobiosis of It has been suggested by several 
normal and tumorous larvae of authors that melanotic tumors can be 
Din melanogaster. induced in nontumorous strains of D. 


melanogaster by injecting hemolymph 
and cell-free extracts from geneticaily determined tumorous larvae. In 
view of these experiments we have ts ba telobiosis of third-instar © 
larvae of the Ore-R strain. with tu” larvae by sage’ of a fine glass capil- 
lary. The telobiotic pairs were: tu.+ Ore-R; tu” + tu”; and Ore-R + 
Ore-R. Such telobiotic pairs were kept alive as long as four days. During 
this period the telescopic movement of the joined larvae was sufficient to 
produce enough pressure to result in exchange of hemolymph between the part- 
ners, and the blood cells could be observed moving through the glass capil- 
lary with the phase microscope.. In all experiments, the tu” larvae developed 
typical tumors characteristic of this strain, but Socks ‘Ore-R larvae remained 
free of melanotic tumors even when joined with tu” larvae. The Ore-R larvae 
generally pupated. 


(Work supported by Grant G-4581 from the National Seience Foundation 
and Grant RG-5285 from the Public Health Service.) 


T..Narise, T. Ito, Fifteen inbred lines have been derived 


Sakai, K., T. ; 

and S. Iyama. Migrating from each of two wild populations of D. 
activity in inbred lines melanogaster, which differed markedly 
derived from two wild popu- from each other with respect to migrat- 
lations of D. melanogaster. ing activity. Migrating activity was 


investigated at every generation of 
inbreeding. The method of investigation was to count the number of flies 
that had migrated from the original tube 48 hours after the establishment 
of an experimental set of population tubes. Highty flies were tested at a 
time, and the test was repeated three tines. The inbreeding was continued 
to the 20th generation. The following facts were found:” (1) The migrating 
activity of the flies did not show any definite tendency to decrease with 
inbreeding, though there was a statistically significant variation from 
generation to generation. (2) The difference between the two populations 
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was not statistically significant, but intrapopulation variation was highly 
significant. The line means ranged from 25% to 60% among the lines. (3) 
Interaction between generations and lines was fiStenili Cant: These facts 
sugeest that both populations involve genotypes responsible for either high 
or low migrating activity, and they were separated from each other by in= 
breeding. Despite our initial expectation, the inbreeding has not brought ~ 


about any marked decrease in migrating diet iv ity. 


Sandler, I., and L. Sandler. An An haeaeetenthes chromosome of the con-— 
additional case of apparent stitution yt oes Lis, gf (with the X 
aberrant segregation of an chromosome in itivented  gequente) , 
attached-XyY chromosome. inde constructed by Lindsley and Eddington, 


was tested in the pegptcick gets Sishghc ote 

/ : Ki 

(1) y/fy x 7% NOK y nO; (2) y/y x pag SX.YL, y Hae (=-vy, y ); (3) 
y/z x ae Woks wy sed The ne, YSX YL, yx chromosomes were Ee derived 


from a . single male The sosutte! were as follows: 
Reduction 
Cross (2) (677 + Se; 1948 y doy. 2 + dd 55% 
Cross (2): 53° + 99; 872 + dd; 2y ds 30% 
Cross (Sie atlG oOo: 727 yosdy1 + dd Bp 


In each case it can be seen that the attached-xXY chromosome was re- 
covered far. less frequently than the expected 50 per cent. ‘The amount of 
this reduction is shown in the righthand column. There is a sreat deal of 
culture-to-culture variability in the ratios, which means that the differ- 
ences between the different crosses may not be meaningful, In fact, the 
excess reduction in cross (1) may be due simply’to meiotic loss of the uni- 
valent attached-xyY chromosome. 


There are two matters of immediate interest. oak oh there a the ‘pos-: 


sibility that this depression in the recovery of the y' y Teele Nakiy yo chromo- 
some is a consequence of a reduced viability of the X-Y-bearing class. Asa 
test of this voss ibility, females carrying a 20a al chromosome marked with y 
and the y*, YSX.YL, y*’ chromosome were crossed to YSX.YL, y B/O males. The 
progeny included 928 | y B99, 670 B 99, 1169 y Bea, and 1065 + ¢é. Although 
this is perhaps not the most critical tyve of viability test, the equality 


of the y and + male classes suggests that no striking viability depression is 


associated with the eo bie Lida, Lay ar chromosome. A second possibility is that 
the depression is a pasn kt of meiotic loss of the type Known to occur with 
other X-Y chromosomes when such chromosomes are univalent. Cross (2) shows 
that this is not the case because (a) FRE acts as a homologue for the X-Y 
chromosome (as evidenced by the lack of y males) but does not eliminate the 
reduced recovery of yt YSX.YL, va and (b) simple loss of this chromosome 
should yield a large - ye cere class, ato has not been observed. 


Although the question of zygote mortality (as measured by unhatched 
eges) has not yet been explored, it seems reasonable to suppose that this is 


a case similar to those reported by Lindsley and Sandler (Genetics, in press), 


in which other attached~XY chromosomes were recovered much Less fr frecuently 


than the expected 50 per cent from males carrying various X-chromosome hetero- 


chromatic duplications. This, therefore, appears to be another case of 
meiotic drive... 
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Schlager, G. Fluctuations.of © For several years the University of 
pupation site in replicated ‘Kansas Drosophila Laboratory has been 
experiments. plagued by unexplainable fluctuations 


in various quantitative characters. 
Replicates of an experiment would show significant differences between 
means, even though the medium was made under standard conditions, the eggs 
were from the same stock bottles, and the flies were reared in constant en- 
vironment chambers, Statistical control of these fluctuations was only - 
partially successful (Sokal and Hunter, Proc. Xth Congr. Ent., 1958). It 
was hoped that these fluctuations could be greatly reduced or eliminated by 
achieving better control over the environment. The remarks below are con- 
fined to pupation site of D. melanogaster. (see Sokal and Hunter, Science 119, 
1955}. —The unselected laboratory stock COSU-2) was used in these experi- 
ments. 


The quantity and/or cuality of the microflora present in the cultures 
was thought to be the primany cause of. ‘the fluctuations. Eggs were washed 
to remove .the yeasts, bacteria, and molds adhering to the exochorion in a 
manner similar to that of J. H. Sang (J. Exp. Biol. 33, 1956) but using 400 
ml of .5% solution of filtered hypochlorite and 400 ml of 2% solution of the 
commercial germicide “Roccal." Washed eggs were transferred to the rearing 
medium in a sterile chamber previously washed with 95% alcohol and exposed 
to ultraviolet light for 24 hours. Smears from the surface of the vials 
were subcultured in a medium.closely resembling the Drosophila rearing 
medium, to check for contamination. 


In each experiment ea lot of medium was divided into twé parts: washed 
eggs were transferred to one part and unwashed eggs to the other. Even 
though possible sources of variation were controlled (i.e., pH of medium, 
water content of medium, temperature and pressure during autoclaving, tem=- 
perature and humidity ae rearing, microclimatic gradients in rearing 
chamber, differences between containers of ingredients used in preparation 
of the medium, differences in eggs Bolieetad) the fluctuations still per- 
sisted when the standard mediun containing corn-meal, agar, yeast, Karo 
syrup, and Brer Rabbit molasses was used. These differences were maintained 
in both the “washed” and the "unwashed" vials. 


When the eggs were transferred to a medium substituting sugar and 
mineral salts for the Karo syrup and molasses, the fluctuations were no 
longer significant in the "unwashed" method but were still significant in 
the "washed" method. Because of these findings a closer look-was taken at 
the original medium, containing Karo and molasses. When eggs were trans- ' 
ferred to original-formule medium containing twice the quantity of Karo but 
no molasses, the fluctuations disappeared. On the other hand, if the 
medium was made with twice the quantity of molasses and no ee the dif-. 
ferences were significant (Pe 01). 


‘We can conclude (1) that the normal quality and quantity of microflora 
in the rearing cultures do not alter the expression of the character "pupa- 
tion-site" enough to cause significant differences in replicated experi- 
ments; (2) that differences in pupation site between replicate batches 
appear to be due to chemical changes poner eone by the molasses during 
medium preparation. 


(Aided by a contract between the Office of Navel Research and the 
University of Kansas, "Nonr 583 (08) .") 
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Schnick, S. M. Viability of : Lethal 1(2)55i was first found in the 
Tacos ates and homozygotes W-1(Erie) wild stock. It was main- 
for Tee SShtorl > of - tained by random mating in this stock 


ary -and in experimental populations at 
higher-than-expected frequencies. (See Burdick and Mukai, DIS-SO, p. 108). 
Further studies of this lethal have been made with the following results, 


Frequency of 1(2)55i: After 4 years of random mating q = 1175+ in 
the original W-l.,wild stock. Gene frequencies based on 5 generations each 
£ four random-mating experimental populations range from q = .09574 to q = 
-1647+.. These four experimental populations range in age from 31 to 61 
generations and are maintained by random mating. 


Time of lethality: The gene was found to produce its homozygous lethal 
effect solely dur ing the larval period. The pupae~larvae ratio of the cross 
+/1 x +/1 =e (O945* that OL +/+ 3 3 +/+ = = .9505, giving q relative difference 
= pupation of 62897 which is quite near the expected difference of .25 for 

a lethal which vroduces its effects in only one stage. There were no sig- 
nat eOent differences in larva/ege or 2 Hee! adult /pupa ratios. 


Factors influencing high heterozygote viability: The fecundity of 

emales heterozygous - for 1(2)55i as compared to wild type was measured. Two 
estimates based on egg laying or 175 females‘were made. The eggs cf each 
female were counted daily for 6 days, giving a total of 1038 egg counts. 
One estimate of average number of eges/fenale/day gave the values ifhok = 
Teg. uang +/+ = = 57.62. This gives a relative fecundity value for the lethal 
heterozygote of 1.554, that of the wild type being 1. Another estimate of 
fecundity gives a Helene value of 1.21 for the lethal heterozygote, that 
of the wild type being 1. No difference was found between the wild type and 
the lethal heterozygote, either in relative zygotic viability or in sperm 
competitive ability. Differences in mating ability between the wild-type 
and lethal heterozygous male have not yet been tested. 


Seiger, Marvin Barr. Inbred Stocks inbred by single brother-sister 
stock of D. melanogaster. pair matings (the number succeeding 


the name of each strain represents the 
number of inbred generations as of 5817): 


Oregon-R 200 Single pair received from Ives 56a from the 116th genera- 
tion. 


Iv Oregon-R 270 Same as Ore-R 250 but received 57%c at the 231st genera- 
tion. 


M Oregon-R 243 Received from Aloha Alava as a single pair of the 201st 
inbred generation, 57b. Originally received at Berkeley from Ives as a 
single pair of the 116th generation 53g. Not inbred from generation 163 to 
270. 


Py I Oregon-R 291 Received from Buzzati-Traverso-at the 236th genera- 
tion 56b. ; | ; 

eb Oregon-R-C 221 Obtained from Aloha Alava as a single pair in the 
1E1st generation, 57b. Stock somewhat sterile and has been mass mated on two 
occasions for several generations, 


f£ Oregon 180 Obtained from Buzzati-Traverso as a single vair 56b in the 
lz3rd generation, Phenotype: forked. 


— 
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vy Onregon 179 Obtained from Buzzati-Traverso as a single: Hoes! ‘56D in: 
the 121st generation. Phenotype: yellow." 


Genton S 56 Received as a single: ‘pair in the 1th. seneration: eae if 
Aloha Alava 57b. Stock-made isogenic by, Stern (C1B;. Cy/2n; H/Sb) about 15 
wears ago. Mass matings until 56h. Single pair matings Since '56. 


‘Oregon 100 From Auherst stock #2 (DIS-30) inthe 100tH generation. 
Mass mated since. SOS oe 


Oregon 200 From Amherst stock #2 (DIS-30) in the 200th generation. 
Mass mated since. , 


eb Oregon-R-C 200 200 ‘From 2d Ore-R-C in the 200th generation. Mass mated 
since, 


Seki, T., and S. Okubo. Since the work of Schmalfuss in 1927, 
Dihydroxyphenolic compounds dihydroxyphenolic compounds such as Santen 
in D. melanogaster. _ catechuic acid have been olen as from 


various insect cuticles. However, the 
occurrence of such phenols has not yet been reported in D. melanogaster. 


Pupae of an Oregon-R stock were homogenized with 80% methanol, and the 
homogenate was centrifuged. The suoernatant was concentrated under reduced 
pressure. The residue dissolved in water was acidified with hydrochloric 
acid and extracted with ethyl acetate. The extract was evaporated under 
reduced pressure and the residue was dissolved in a mixed solvent composed 
of acetone, methylethylketone, and 0.2 N hydrochloric acid (1:2:9 v/v). 

One ml of the resulting solution was pleced on a column (0.9 x 110 cm) of 
Amberite IRC-50 resin (H-form), which had been equilibrated with the same 
solvent. Elution was effected with the same solvent, and the effluent was 
collected with an automatic fraction collector (20 drops ver fraction). 
After the addition of 0.2 mi of ethylendiamine to each fraction, they were 
heated at 50° © for 1 hovr end measured fluorophotometrically. Six peaks 
with “yellow fluorescence were found, four of which corresponded. with the 
positions occupied by authentic Shine aseristath penne 6 acid, chomoproto- 
catechuic. acid, catechol,. and homogentisic acic. Judging from, the chromato- 
graphic. properties, other peaks seemed to represent more polar -compounds 
such as dihydroxyphenyllactic acid and dihydroxyriandelic acid.’ 


Seto, Frank. Pupal ~ | As part of a more comprehensive study of ‘the 
lethals in combination. developmental effects or a ssries of pupal 


: lethals (mentioned in DIS-31, p. 160), 
different lethals were combined two at a time and the phenotypic expression 
examined. At the present time 29 combinations have been made and others 
are in the process of being synthesized. The results of' preliminary investi- 
gations on the times of action of these "double iethel ‘combinations are’ 
summarized in the accompanying table. The numbers listed in the ‘table are 
explained in the key and refer to-the specific stages at which mortality 
appeared to have occurreé. The stage(s) at which cessation of developnent 
occurred for’ the verious lethalstaken singly are given in.the two below 
the table and those for the lethals in combination are in the body of the 
table. me 


The data show thet in practically all cases the double-lethal homnozy- 
gotes do not develop farther than the stage of the earlier-acting lethal, 
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and in some cases die earlier. Although the table does not indicate. the 
quantitative effects of these lethals in combination, the niunerical data 

(not presented here) further show that (1) in some cases the nonlethal 
(Cy/1) heterozygotes are reduced in number and the cultures have increased 
egs mortality, ‘and’ (2) there is a eeneral decrease in number reaching the 
puval stage: and an-over-all inerease in mortality’ at earlier stages. Studies 
are not in progress to. determine the patterns of damage produced by the com- 
bined ‘lethal effects and to compare them with the effects of single lethals.. 


ee ee mee ~ ame 


N42 * Key: l-egg larval 


XS tc | 2-larval 

sisi Nia! Pr Ns p's la -: B=prepupal 

N51 - 29 ~ ; 4-early pupal 

N4 Pberet 258 JSS) 7 5-late pupal 

Tee Se ee 6~adult : 
Pee se oo 

Ce ee Pr et ae ee es 4 

Cosa nS es “*S 3 - - + mi 

NLA nine eh ama ee miele 5 - - “ 

N45. - ge tes - ee ee - - - - 

ee ree ee cart, 62 oo Sl oS ad Sons “Yan aed eae G 


og I ll aa am 
N42-.X3 NGL NOL M4 


Shima, T. Drosophila colleetion 
in the vicinity of Lake Toya and 
the suburbs of Iwamizawa Ns 
Hokkaido. 


PS Bt Mee tnt 1. Ory Oe ae a 
"N50 N32 Co? CoSA MIA N45. N55 


Flies, were collected in.the vicinity of. 


Lake Toya in the summer, and in the 
suburbs of Iwamizawa City, Hokkaido, 
during the period from May to October, 
1958. The flies obtained are as 


follows: Aulacigaster leucopeza, D. histrioides, D. coracina, D. busckii, 
D. auraria A, D. auraria B, D. inelanogaster , D. bifasciata, D. brachynephros, 
D. -nigromaculata, abe Tacertost, D. sordidula, she viri lis, De ~funebris, 


D. testacea, D. immigrans, and Dy 
found rather rarely in Hol ckaido. » 


Shiomi, T. Changes of free. 
ninhydrin-positive substances 
in the development of D. 
melanogaster. 


——— 


kuntzei. “he ‘Leucopeza and D. kuntzei are 


In the wild Oregon-RS strain, eggs in. 


three stages, larvae in four stages, 


pupae in two stages, and imagoes were 
employed as materials. Ninhydrin- 
positive substances éxtracted with 


ethanol, the final concentration being 80%; were snalyzed by means of two- 


dimensional chromatography. The spots 
beta~alanine, arginine, aspartic acid, 
histidine, leucine, lysine, vroline, 


identified were of alpHa-alanine, 
glutamic acid, glutamine, glycine, 


serine, threonine, tyrosine, and valine. 


Of these substances, alpha-alanine, aspartic acid, glutamine, glutamic acid,’ 
glycine, histidine, proline, and valine occurred constantly in each stage of 
development, whereas the others were not always recognized. Besides these, 


there were several spots of unidentified substances, of which some were sup- 
posed fromm their Rf values to be peptides, gamma-amino butyric acid, and 
taurine. The pattern of the ninhydrin-positive substances changes reas the 
advance of the developmental process; each developmental stare shows its spe- 
cific pattern. Quantitative analyses of these substances are still under way. 


a ae Spa 


* 
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Sobels, F. H. Lack of mutagenic Radiomimetic properties have been 
effectiveness of two organic _ _ reported by Latarjet (1956) for cumene 
Denon ARE in D. merlenogasten. hydroperoxide and di-succinyl-mono- 


7s “ peroxide (DSP): in microorganisms. 
Samples of these peroxides, pynthoe ined at the Institut du Radium in Paris 
were kindly placed at our disposal by Dr. R. Latarjét. Oregon-K males were. 
injected with different concentrations of these compounds and thein, off- 
spring were tested for incidence of sex-linked lethals by means of the Base 
(Mullér-5) technique. 

Cumene hydroperoxide gave 2 lethals in 532 chromosomes and no lethals | 
in 451 chromosomes at the ‘two concentrations tested. No lethals were in- 
duced in two successive broods by a highly toxic concentration of 0.1% DSP. 
Injection of 0.08% DSP produced 9% mortality and 24% sterility. In four — .,. 
successive three-day broods, the following ‘npabene Lag of sex-linked lethals 
were observed. (8/685, 1/664, 0/545, and 0/531. - 


Since fre spontaneous-mutation rate in this gtocls ts Dean 30, re Ga! 
clear that under the conditions tested no positive results have been ob- . 
tained. Similar observations have been made for DSP in Aspergillus by ae 
A. van. Arkel (1958) and by. R. F. Kimball (cited by Latarjet, 1956) in 
Paramecium. Application of high concentrations of DSP to polar caps of 
Drosophila by L. S. Altenburg (1958) raised the frequency of second-chromo- 
some lethals slightly over that of the,controls. 


(This. investigation was carried out with support of the’ Health Research 
Council T.N.O.) : 


Sobeles? i, the effeet’ of Pretreatment with cyanide enhances the 
pretreatment with cyanide on radiosensitivity of spermatids after 
radiosensitivity in nitrogen irradiation in air (Sobels, 1955). A 
and ‘oxygen’. possible interpretation of this effect 


is that cyanide, by depressing oxygen 
utilization, makes more oxygen available in the irradiated cells. -To test 
this idea, flies were pretreated with HCN in No or Oo and then irradiated 
in No or Oo, respectively. Tests for sex-linked lethals were made by the 
Base (Muller-5) method (three virgin females per male per brood). With this 
mating scheme, the most sensitive stages, corresponding to spermatids,.are 
samples in the second brood. The data of two experiments with No are shown 
in the upper part of the table; the data of two experiments with Oo are 
pooled and presented in the bottom part. Considering the data of experiment 
1, it is clear that, compared to radiosensitivity in air, the reduction of 
radiosensitivity after irradiation in Ne is more pronounced in spermatids 
(brood b) than. in mature sperm (brood -a). In the second experiment, which 
was aimed at a more effective replacement of air »vresent in the cells by 
nitrogen, the radiosensitivity of spermatids is leveled off entirely to that 
of mature sperm. The data suggest that the ereater radiosensitivity of 
spermatids compared to mature sperm is. due, at least in part, to a greater: 
availability of oxygen in sperimatids when irradiated under normal conditions 
in air. Our findings are in complete agreement with recent observations of, 
Oster (1957, 1958), who sampled. spermatids: by irradiating 48-hour pupae. 


As to the effect of cyanide in a nitrogen atmosphere, it is apparent 
that in experiment 1 such pretreatment resulted in a significant enhancement 
bess oe tos ee <0 5001. ) of radiosensitivity in spermatids. After more effec- 
tive replacement of oxygen by nitrogen in experiment 2, the effect of cyanide 
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Broods (days after treatment) 


1 


Treatment dt hp aby Oy b (4-7) CE ar 
no. 7 nO. LLU e 
chrom. % leth. chrom. % leth. chrom. % leth. 
Experiment 1 
CN in No 462 0.4 474. 0.2 478 0.0 
1800 r in No 597 4,0 712 5.1 : V1e Sel 
CN + 1800 r in Np 600 3.43 ZOO ss deh boa 460 2.8 
2000 3-2 Bit... 609 Set 669 ihtent, 695 Qe 
Experiment 2 
CN in N were. 500 0.4 493 Oe2- 490 0,0 
1800 r in No a S21 4.4 883 4.1 — 895 2.8 
CN + 1800 r in No 024 4,0 885 6.6 8389 52 
1200 © in air O17 Det 861 10.9 881 3.5 
Experiments 3 & 4 
CN in Oo 1123 0.3 1209 O.1 1112 O21 
1000 r in 05 1139 4,4 1556 8.7 1218 5.5 
CN + 1000 r in Oo | 1144 4.4 1550 9.7 1002 4.4 
1000°r in air : GEISO 200 1217 O62 L173 462 


was less pronounced. The results indicate that a. small amount of oxygen, 
which is used up by cellular respiration in the absence of cyanide, markedly 
increases radiosensitivity in the presence of a respiratory inhibitor. Our 
findings in Drosophila are comparable to those of Kihlnan (1958) with Vicia 
root tips, where a respiratory inhibitor enhanced radiosensitivity in the 
presence of minute amounts of oxygen, but not in an atmosphere of pure 
nitrogen. It seems as if the conditions realized in experiment 2 approach 
those of pretreatment and irradiation in pure nitrogen in Kihlmants experi- 
ments. 


A comparison of radiosensitivity in mature sperm and spermatids after 
irradiation in oxygen and air shows that the effect of oxygen is more pro- 
nounced in mature sperm than in spermatids. This observation confirms the 
idea that compared to the spermatids, mature sperm is relatively atioxie 
(ce?. also Oster, cited above). Contrery to the observations on plant 
material by Lilly and Thoday (1956) and Kihlman (1957), cyanide if applied 
in an oxygen atmosphere has no radiomimetic effect by itself. Further, it 
is seen that pretreatment with cyanide in an oxygen atmosphere does not 
raise radiosensitivity above that observed after irradiation in oxygen only. 


From the data presented above one is inclined to conclude that the en- 
hancing effect of pretreatment with cyanide on radiosensitivity of spermatids 
in air is due to a greater availability of oxygen. Other findings, however, 

preclude such an interpretation as the only explanation of this phenomenon. 
There is no correlation between the effect of cyanide and that of oxygen in 
spermatids’ and in maturé sperm. That is, compared to radiosensitivity in 
air, cyanide has a more pronounced éffect on radiosensitivity in spermatids 
than oxygen, whereas the reverse is true for mature sperm. Mature sperm, 
however, is characterized by a lower availability of oxygen, so that if 
cyanide acted exclusively by raising the oxygen tension an enhancement of 
radiosensitivity should be expected: in mature sperm and not in spermatids. 
Both this finding and the fact that posttreatment with cyanide enhances the 


Sa ee, a awl 
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effect of high-intensity X-rays (Sobels, 1958) could be explained on the 
assumption that. inhibition of catalase by cyanide favors the accumulation of 
mutagenic peroxides, produced*by the irradiation. Since. oxygen would be 
essential for the formation of peroxides by irradiation, the fact that. 
cyanide treatment (pre- or post-) only affects spermatids is in keeping with. 
this hypothesis, because it has been shown that more oxygen is available 
within spermatids than within mature sperm. : 
' » 

(This investigation was carried out with support of the ae Research 
Council T.N.0.) 


Takada, H. An unrecorded Hight specimens, 3. females and 5 males, of 


species of the robusta the robusta group were collected on Mt. Raus 
group in Hokkaido. on Shiretoko Peninsula at the eastern end of 


Hokkaido by means of banana-yeast traps. 
Their characteristics are as: follows: 


ear and fem ale: Body large, dark brown, about 4 mm in length. 
Antenna dark brown. Arista with about 7 eee including 9 fork, 2&-below 
it....Palpus with 2 long and several shorter bristles. Orbd-2 about 4/3 orbs L 
1/3 orb-S. orb-2 about 1/2 size of vibrissa. Ocellar triangle large and 
black. Periorbits blac. Carina yellowish brown and high. Cheeks dark 
brown, about 1/3 as broad as the greatest diameter of eye. Mesonotum dark 
beueaish black, with black median longitudinal stripe. Scutellum brownish 
black. Sterno index about 0.75. Abdominal tergites brownish black, and 
with a broad blackish band on each tergite. Legs dark brown. Wings ~ 
slightly fuscous, veins brown, crossveins clear. C index about-3.7; 4V 
index. about 1.6; 4C index about 0.7; 5X index about 1.4. C3 bristles on 
basal 2/3. Phallic organs and egg guides unrecorded. Resembles D. ‘lacer- 
tosa.,: Okada .1956. 


” 


Takada. te On the D. ezoana shows a def inite ecological specia- 
ecologicel characteris- lization. The habitat is restricted to cold 

tics of D. ezoana (viril Lis and rather damp regions along mountain streams 
group). and lakes in eastern parts of Hokkaido. Flies 


were collected'at a place abour 100 m high at 
the foot of Mt. Raus (altitude 1661 m) in the summer of 1958. There were 
many butter-burs (Petasites japonicus) and smartweeds (Polygonum reynoutria) 
covering the area. The Meteorological conditions were as follows: average 
humidity, 100%; range of temperature, 16°-21° C; illumination, 500 lux. 


Tamura, S. Resistance to First-instar (just after hatching), second- 
parathion during the de- instar (about 55 hours after hatching), and 
velopmental stages of D. mature third-instar (‘about 96 ‘hours after 
melanogaster. hatching) larvae of ins ecticide-resistant 


strains (iit kone and WMB) and. insecticide- 
susceptible strains (Fukuoka and Canton-S) of Db. melanogaster were raised 
on foods containing parathion in various concentrations, to investigate Bene 
effects of parathion on their pupation and emergence. 


In first-instar larvae of Fukuoka and Canton-S, pupation rates and. 
emergence rates were decreased to 4% and 1%, respectively, by 0.1 ppm 
parathion. In first-instar larvae of Hikone and WMB, pupation rates were 
decreased'to 35% and 26 respectively, by 3.0 ppm parathion, and emergence 
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rates to 34% and 26%, respectively. In.sécond~instar larvae of Fukuoka and =>. 
Canton-S, pupation and emergénce were completely inhibited by O.1 ppm 
parathion. In second-instar larvae of Hikone and WMB, pupation rates were 
decreased to 27% and 14%, respectively, .by:3.0 ppm parathion, and emergence 
rates to 26% and 14%, respectively. In mature third-instar larvae of Fukuoka 
and Canton=S, pupation rates were decreased to 21% and 39%, respectively, by 
50.0 ppm parathion, and emergence was completely inhibited. In mature third- 
instar larvae of Hikone and WMB, pupation rates were decreased to 21% and 19% 
respectively, by 50.0 ppm parathion, and emergence rate to 3% in both strains. 


In the case of first- and second-instar larvae, a slight difference was 
found between the lengths of the larval periods in the resistant and the sus- 
ceptible strains, but no significant difference was found between the. lengths - 
of the pupal periods. ; oe S582 heat 


Toyofuku, Y. Salivary-gland The salivary-gland chromosomes of D. - 
chromosomes of D. lacertosa.. lacertosa (2) are characterized by nine 


arms: two long, thrée. medium-sized, 
three short, and one dot. The two long arms have been identified:as the X 
chromosomes. No chromosomal polymorphism has been observed in the salivary- 


‘DDT metabolism It is well known that in DDT-resistant 


Tsukamoto, M. D 
in D, melanogaster. - + houseflies, DDT is detoxified by dehy- 


drochlorination to an ethylene-type 
metabolite, DDE. In-this: laboratory there are several insecticide-resistant 
strains of Drosophila: (see- stock list), and all of them are highly resistant 
to DDT, although some of them were selected for resistance to other insecti- . 
cides. Metabolism of DDT to DDE was tested in these resistant Drosophila _ 
strains, and the presence of DDE was suggested by the Schnechter-Haller test 
in ether extracts of larvae, pupae, and adults after rearing on DDT-contain- 
ing media. However, results of paper chromatography of body extract showed 
that DDT was not dehydrochlorinated to DDE but converted into an unknown 
metabolite (or metabolites) having a different Rf value than DDT or DD&. 
This metabolite appears to be more polar than DDT or DDE. When resistant 
flies were reared on medium containing DDE, no metabolite was detected on 
the same chromatographic systems; and the evidence suggests that this unknown 
metabolite is not a derivative of DDE. Preliminary in vitro experiments for 
formation of DDE from DDT had negative results. The chemical nature of the 
unknown metabolite is now under investigation. 


*7an Valen, Leigh. Interspecific This experiment was performed last 


competition between D. melano- year by the students in the beginning 
gaster and D. willistoni. genetics lab at Columbia. Fourteen 


pi polyethylene cages were maintained 
long enough to give information--one by each of 12 students, and two by 
myself, In all cases but one, D. willistoni was rapidly replaced,’ adult 
selection apparently being important. =e 


Except as specified below, each cage was started with 150 males and 150 
females of each species. Egg samples of 120 to 1100 egss were taken a week 
after the cage was started and at 10- to 20-day intervals thereafter; pupae 
or adults were counted. Eleven cages were kept at 25°, one at 19°, and two 
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SY 15°, pine 5 tio cages, ‘strips of absorbent paper toweling were put into the 
food cups to help regulate cup moisture and to provide additional De ede 
space for D. melanogaster. (D. willistoni usually pupates in the food). 

ten cages D. melanogaster was weakened b: by the presence of either sc cv v ie 
or bw; st. D. willistoni was favored in nine cages by initial proportions 
of 400;200 or 500:100, and in 8 cages by being placed in one day earlier 
than D. melanogaster. _ The generation length is the same within 12 hours in 
bottles at 25°, ‘ REE MG 


The egg samples from the Py Rae contained in all but one case a 
considerably higher proportion of D. melanogaster than the starting frequen-, | 
cy, in two cases ostensibly 100% and in three others over 98%. The frequen- 
cy continued to climb rapidly, although two cages reporting 100% D. melano- 
gaster eggs. contained ™% and 3% D. willistoni adults at the end of the 
experiment. There ae have been some interference by D. melanogaster in’ the 
egg laying of D. willistoni, D. willistoni imagoes also ‘had a greater 
propensity to become stuck in the food. Sach variable other than tempera- 
ture had a small effect in the direction expected. The single anomalous. 
cage, at 19°, had the following frequencies of D. melanogaster eggs: 99.2%. 
at 5 days, 99.1% at 21 days, and 52% at 36 days. At 48 days mites were foum 
and the cage had to be Giscontinued. The adult population then consisted of 
74% D. melanogaster. The reason for this situation is unimown ; the keeper 
of another cage at 19° dropped the course before taking any samples. 


Waddington, C. H. Genetic Four strains (two derived from Gas 
assimilation of adaptation wild-types, sp” ps” and al b ¢ sp e) 
to saline media. have been cultivated for about 20° 


generations on increasing concentra- 
tions of NaCl incorporated in normal cornmeal-molasses media. At the end 
of this period of intense natural selection, a survival rate of about 15%- 
20% was achieved by the adapted stocks on 74, NaCl. The length and width of 
the anal glands (reported to be an osmotic regulatory organs) have been 
measured in the pupae. Typical figures for the ratio anal length x breadth/ 
pupal length are 0.068 for adapted Ore-K(L) grown in 7% salt, 0.054.for the 
same’ stock in normal medium, and 0.044 for the unselected Ore-K(L) in novral 
medium. Thus the (presumably adaptive) increase in size of the anal organ 
brought about by selection is partly retained when the adapted strain is 
returned to normal surroundings. 


Wolfsberg, Marilyn F. A note In the course of a study involving 
on the Eeenley ie behavior of ofgenesis and cgeg-laying behavior in 
mated D. busckii. a standard wild type of D. pseudo~ 


obscura, some data were Collected for 
some other species of Drosophila as well. The technique of King (Am. Nat. 
89: 369, 1955) was employed to study the daily egg production of individual 
females. Records cf 14 D. busckii females (obtained from Dr. P. S. Woods) 
were maintained for the first 10 days after eclosion. At 259 C, the 
developmental period from egg to adult in this species is lz days; mated D. 
busckii females reach sexual maturity 2 days after eclosion, on the average. 
Unlike | D. pseudoobscura, D. busckii females do not exhibit any egg-laying 
rhythm. Under our ‘conditions, Ss, the average number of eggs per female per day 
ranged from 32 to 44 (mean = 38.3). Females occasionally laid large numbers 
of eggs within 24 hours, for example, 101, 105, 114, 159; but these instances 
were rare and such females reverted to more characteristic egg-laying be- 
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havior after the initial period of heavy laying. Kahle-fixed, Feulgen- 
stained whole mounts of the ovaries of some representative females are being 
studied. Both the number of ovarioles per ovary and the number of obcytes 
per ovariole are greater than those found:in the more common species of 
Drosophila (cf. King and Wolfsherg, Growth 21: 281,, L95P):s rete te 


y < 


Wolfsberg, Marilyn F. The Newly emer “ged females were dissected ~ 
effect of ovarian growth on after having fed for various lengths 
po2 distribution in adult of time (3 hours to 14 days) ona 
De pseudoobscura. : standard cornmeal-molasses~agar 


meciwn to which had been added: tracer, 


enounts of H 3P520,4. The radioactivity of wings, legs, head,* thorax, repro- -* 


ductive sats! gut, abdominal residue or fluid residue Grentodinnntt bes which - 
was determined by means. of amalpha, beta, gamma restricted atmosphere pro- 
portional counter, was:expressed as percentage of the total incorporated P 
A record was also kept of the stage of the most mature oBcyte present in the 
ovary, in accordance with the terminology of King and his collaborators 
(Growth 20: 121, 1956). . 


Although there is much variation in the relative distribution of pee in 

the organs of females during the first 24 to 48 hours, the relative distri- 
bution after this time is char acterized by a steady state (no change-in | 
relative percentages), which lasts until the ovary begins to develop. Growth 
of the ovary from stage 5 at emergence to stage 14 at sexual maturity upsets 
the steady-state distribution. After the cessation of ovarian growth, 
however, the relative percentages of poe: in each organ once again become 
constant. Thus, the relative percentage of PS within the ovary may be 
correlated with the amount of growth that has occurred in this organ, for 
example, 5%-8% in the immature (stage 7) ovary, 12%-15% in the intermediate 
(stage 10) ovary, and 20%-30% in the mature (stage 14) ovary. 


Recent experiments have’ involved keeping females on labeled food until 
the relative percentages of P92 in the various organs reach the distribution 
characteristic of the female with immature gonads. The flies are then re- 
moved to unlabeled standard food and are dissected after various intervals. 
The relative percentage of PSA remaining in each organ is then determined. 
The results show that during the time the flies are fed on unlabeled food 
the ovary grows from the immature (stage 7) to the mature condition (stage 
14). Despite the fact that the fly has been feeding on meee food during 
this growth period, the ovary has continued to accumlate Poe, Moreover, it 
accumulates P©* until the relative percentage of P©© in the gonad has reached 
the same percentage as that found in the mature ovary of females feeding on - 
laveled food. One cannot explain the data by assuming that the ovary loses 
Pee more slowly than any other organ. The tentative assumption is that the 
ovary accumulates endogenous poe from other parts of the body during its 
growth. A metabolic pool of pee iediated b y means of the hemolymph has been 
suggested. Additional experiments are being planned to test these assump- 
tions. 


Yamada, Y., and 0. 0. Kitagawa. The CMI technique proposed.by Burdick 


Polygenic mutation, “induced (1954) was used for this study,, except 
by’ X-rays, in hart tereine that the fourth chromosome was neg- 
characters in D. melanogaster. lected because our preliminary test 


; ; showed that the fourth chromosome had 
little if any effect on hair counts. We treated each sample of five males, 
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taken at random from an isohomozygous line extracted by the CMI rechnique 
from a long-inbred line, with (A) O r, control, (B) 2000 r, and (C) 4000 r 
of X-rays, and obtained 36, 47, and 30 homozygous lines, respectively. In 
each line 40 females and 40 males were scored with respect to number of 
micro-hairs.of abdominals and sternopleurals. The pooled ‘scores of females 
and males were analyzed. The results so far available are given in the 
table. & 


The means for the three treatments show good agreement as regards 
both abdominals and sternopleurels. However, variances among.lines for the 
same treatment were much higher in’B and c¢ than in control A. Variance in 
A could possibly be attributed to spontaneous mutation, to rarely occurring 
recombination during isogenization, or to chance sampling; but it still 
serves as a basis for comparison with B and C. Higher variance after those 
two treatments, therefore, should be ascribed only to polygenic mutation 
induced by X-rays. Increment in variance per unit dose was. calculated by 
linear regression and amounts to 0.000167 for abdominals, but is negative 
for sternopleurals, altnough the variance in B is significantly larger than 
in A. ; 


Taking the increment invariance due to spontaneous mutation to be 
0.00475, which is merely an average of the values reported by Clayton and 
Robertson (1955) and Paxman (1956) cited by Mather (1956), the tentatively 
calculated doubling dose for abdominals is 28.59 or approximately 30 rad. 
To our surprise, the fisure falls within the range of doubling doses esti- 
mated for major genes in various organisms. The experiment is ye a ee a 
progress. j 


Abdominals _Sternopleurals 
Wo..of + . = 
Treatment genoies Means Variances - Means Variances, 
sampled 
(A) O-r 36 31.2903 =0.271578 o -(hp:885410 43986) 
(B) 2000 r 47 - 31.1801 0©.924382* 15.1165 0.903444** 
(C) 4000 r : 30 31.1736 0.940674* 14.9538 0,374808 


I a A NR) A EN NRC HS mA 


“Significantly different from control at 1% level. 


**significantly different from control at 5% level. 
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re, TY. at a “‘TRCHNICAL NOTES ©” Moti 


4rnold, Lloyd L. Culturing flies . Drosophila may be bred and nur- 
in er ree paper containers. © . tured in plastic-lined paper 


containers, dispensing entirely 
with the une and expensive labor of washing and sterilizing fly bottles. 
The containers can be autoclaved, but we have found it unnecessary. When in 
use, the containers are covered br a window of-elear plastic film, which. 
leaves the entire exposed surface of the medium and the chamber above it open 
to undistorted observation, either directly or with the aid of' a dissection 
microscope, without removal of the cover. 


The basic unit is an 8-ounce plastic-lined “Nestyle” container manu- 
factured by the Sealright Company, Fulton, New York. The containers are | 
44. mm deep and have an inside diameter of 82 mm at the top and ate mn at the 
bottom, When ordered in case lots (250) they cost less than 3 1, /9 cents 
apiece. The-feature which perticularly recommends the "Nestyle” container 

or this purpose is the fact that the lip is rolled outwards, down and under, 

to form a resilient cuff.about S mm thick and 9 mm wide around the top of 
the container, This cuff is sufficiently resilient to make a firm closure 
with the cover, even after considerable use. 


The containers are supplied with a hood-tyve cover consisting of a 
paperboard ring or hoop about 20 im high, which fits down snugly over the 
outside of the cuffed lip, and two paperboard discs, which are folded into 
the top edge of the ring and cover the mouth of the container. When cultures 
are set up the discs. are pressec out of the ring and discarded. The ring is 
placed upside down and covered by a sheet of "Saran Wrap." ‘The anesthetized 
flies are placed on the “Saran” and the container is pressed down into the 
ring. Small holes may be punched in the "Saran" to increase ventilation. 


It is most convenient to anesthetize th e flies before opening the con- 
tainers. For this purpose a simple anesthesia'machine can be easily made by 
placing two or three facial tissues Sev eseted: Soh ether in a polyethylene 
catsup bottle to the nozzle of which has been fitted a hypodermic needle. 
The only critical item in this apparatus is the needle; needles larger. than 
#20 make holes lerge enough for flies to crawl through. The needle pierces 
the wall of an inverted container 4nd ether-ldden air is circulated back and 
forth between chamber and bellows until the flies are immobilized on the 
cover. When the cultures are crowded or when the weather is hot, it is 
better to use a piece of nylon stocking to cover the containers. 


For our aging studies we use a cage fashioned from a 16-02 "Nestyle" 
which permits changing the inedium without anesthetizing the flies. The 
bottom of the pint container is cut off so that it fits nicely into an 8-oz 
container above the medium, and covered with "Saran" or stocking net. ‘The 
lower container is changed as indicated by inverting the cage and shaking 
the flies into the large chamber, while the old bottom ig removed and a new 
container put in its place. 
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Basden, te hee ak Drosophila | A sucking-tube or aspirator (as figured - 
suction-collecting Sao in Galtsoff et al., 1937, "Culture 


Methods for Tnvertebrate Animals,".. 
Pp. 46) connected to a at vacuum filter pump powered by a water tap makes. 
a very satisfactory apparatus for collecting Drosophila from culttre bottles 
or for transferring them.to mew bottles.when there is no need to examine the 
flies. A suitably sized cork on the. aspirator is fitted into the new vial 
or new bottle, and the flies can be sucked directly into it from the old 
culture and may be counted at the same time. This method eliminates the 
undue handling entailed in the three separate actions of banging into, the 
etherizer, counting on a plate, and transferring. Since the flies are not 
etherized, there is no risk of their becoming stuck in the medium. If the 
numbers in the culture bottles are too large and the flies too active for 
collecting conveniently, they can be shaken into a large glass jar and kept 
down by a light directed towards the base. By picking the flies off the ~ 
sides an accurate count is obtained. 


Forbes, Clifford. Method of ' Petri half-plates with a 2-inch diameter 
egg collection. ' have been used to collect eggs. The 


plate bottoms contain the agar medium, 
which has been moistened with yeast suspension. The parent flies are: placed 
in an empty half-pint milk bottle. Then the Petri dish is put on as a lid. 
The plates are held in »lace with masking tape, which is wrapped nearly all 
the way around, leaving spece for air. The bottles are inverted when 
incubated. This technique allows the collection of as many as. 800 eggs from 
15 to 20 pairs of parents in a 20-hour period. 


Frydenberg, Ove. The Bennett (DIS-30, p. 159) described an 


Bennett population ceges. inexpensive population cage that seems 


especially useful in experiments where 
a large number of populations is required. During the last year Bennett . 
cages have been used for different purposes in this laboratory (Institute of 
Geneties, Copenhagen). Our cages are slightly smaller than Bennett's, and 
we have found it convenient when working with D. melanogaster populations to 
change one of the eight food vials every second day, thus leaving any vial 
16 days in the cage. Otherwise our set-up is identical with CM ge 


In sampling the populations, we initially inserted an ordinary dda 
food vial in the cage and left it for oviposition 24 hours. Comparisons of 
replicate egg samples obtained in this way from 10 cages showed that the ~ 
variance between replicates was much higher than the binomial variance. The 
total homogeneity chi-square was 20.6, with 10 degrees of freedom. This was 
mainly due to the fact that egg-laying females tended to stay in the rather 
long vial once they had entered it. A new set of 15 replicate egg samples 
was then collected.from 15 cages, using 50 mm vials with slanted medium; and 
this considerably reduced the variance between replicates. The tdtal homo- 
geneity chi-square decreased to an insignificant 12.0, with 15 ones of | 
freedom. : 


As to the effective population size, one might fear that this at times 
would be very low in cages that small. We have not yet been able to get any 
direct measurement of N, but experiments on 16 polymorphic systems in dupli-~ 
cate populations show a high degree of repeatability between duplicates, and 
thus indicate that random genetic drift is not serious in these cages~-at 
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least not as long as the systems studied are subject to considerable select / 
tive drift. | 
The generation length, defined as the average length in days between | . 
two eggs in a line of descent, has been determined by introducing eggs of a 
known age into a marked tester population and recovering the eggs laid by ; 
the introduced eggs. The average. generation length turned out to be some-- 
where between 11 and 12 days at 25° C for both populations studied. The 
distribution of eggs laid shows that the average egg-laying period of the 
individual females is very short, certainly not more than 48 hours and 
probably considerably less. ‘The fast turn-over indicated by these prelim- 
inary studies may make the Bennett cages favorable tools in selection studies. 


Kirschbaum, W. F. A new con- _ Special boxes have been designed which 
tainer for handling vials. greatly facilitate the handling of 


culture vials. The latter are placed 
in the rack inside the box at the time they are washed and they need not be 
removed again until they are used, since they are dried, filled, and pre- 
pared in situ. The boxes are constructed entirely of l-mm aluminum sheet, 
painted on the outside. The size of the boxes is such that they are easy to 
handle and fit two on each shelf of a standard 9-foot refrigerator. Each has 
a capacity of 80 tubes. 


The washed vials are placed in the anodized aluminum rack (which is 
built into the box) and the box covered with a sliding perforated top. The 
box is then inverted and placed on the shelf of a drying rack, made especial- 
ly to hold these boxes. Under each shelf is an inclined aluminum sheet to 
run off the water and prevent wetting of boxes on the shelf below. Once dry, 
the tubes may be stored by replacing the perforated top with an entire one, 
The vials may later be filled with medium without being removed from the rack, 
(A simple apparatus which fills a whole box of tubes at a time is being per- 
fected and will probably be described in next year's DIS.) The box is then 
covered with a top made of bronze wire mesh (38 wires ver cm) and placed 
(inclined side down) in a stand, which holds tubes at the proper angle for 
making the agar slant, for drying. When the agar has hardened, the boxes 
may be stored in the refrigerator after replacement of the mesh top with an 
entire one. To prepare the vials for use, cellucotton, yeast, and. stoppers 
may be added without removing the tubes from the rack. On the front of each 
box is a holder for a card on which may be indicated the contents, date of 
preparation, etc. If the vials are not to be_used immediately, the boxes may 
be covered again with the entire tops and stored in the refrigerator. 


These containers have been in use in our laboratory for the past year 
ana have proved advantageous in the following ways: 

(1) There is less manipulation of vials, and thus a saving of time and 
personnel. 

(2) Washed tubes remain thoroughly clean during storage. 
) The containers facilitate filling and accelerate preparation of vials. 
) They diminish the probability of contamination. 
) Facilitate storage in the refrigerator, 
) Aid cooling and drying of recently prepared tubes. 
) Aid the warming to room temperature of prepared vials that have been 
in the refrigerator, without formation of moisture on or inside the tubes. 


(3 
(4 
(5 
(6 
(7 
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Margues, BE. K., andc. M. * The high protein content of soybean is 
Paiva Maciel. -Improved. . advantag eous for the improvement of 
soybean~banana-agar culture banana~agar media. Experiments have 
medium for Drosophila. been performed with 54, 10%, 20%, 30%, 


; 40%, and 50% finely ground soybean: 
flour added.to banana-asar medium. The flies hatch earlier and in larger 
numbers than in the banana-agar medium. Ten pairs of D. melanogaster white 
mutants were distributed in each tube with approximately 4 ce of food.. The 
tubes were overcrowded. A total of ten control tubes and ten tubes for each 
soybean-flour supplement were kept at 25° C. On the fifth day the parents: 
were discarded. On the tenth day the flies were counted, and on the fif- 
teenth another count was made. The total yield for: 10 tubes on the tenth 
day was: control, 0; 5%, 0; 10%, 138; 20%, 25; 50%, 40; 40%, 143; 50%, 125. ° 
The totals on the fifteenth day were: control, 24; 5%, 11; 10%, 676; 20%;. 
339; 30%, 500; 40%, 709; 50%, 740. ca 4 | 


Maud, G. D., and J. F. Elle. In our work on modification of low-dose 


An apparatus for hancling radiation effects by various anesthe- 
flies without anesthetization. tics, it became necessary to pair-mate 


individual flies over a succession of 
days without the use of ether to immobilize them. An apparatus, pictured in 
the accompanying diagram, was constructed which permits the operator to a 
eject single unanesthetized flies into mating vials quite rapidly and, with 
routine care, without loss. The apparatus consists of two nested. test 
tubes, a rubber funnel such as that used with an etherizer, and a glass rod 
fitted into a small rubber stopper. The outer tube is of glass with a small 
hole, large enough to permit a cd fly through, formed acentrically in 
the bottom. A corresponding and slightly © 
¥. . larger hole is made in the inner gelatin 
: test tube. A one-hole rubber stopper with 
——~-GLASS ROD . a gless rod inserted forms’a plunger which 
just fits inside the gelatin tube. The 
rubber funnel placed ‘on the gelatin tube 
facilitates shaking the unanesthetized 
flies into the inner test tube. . Twisting 
the outer tube to align the holes permits 
GELATIN the controlled escape of single flies; 

' TEST TURE the plunger helping to concentrate the 
flies near the openings speed up their 
escape. By taking advantage of the posi- 
tive phototactic response of the flies, a 
light placed behind the recipient mating 
vials makes it possible to spread the 
flies even more rapidly and efficiently 
without anesthetization and without loss. 


GLASS . 
TEST: TUBE 


RUBBER 
STOPPER Vreto 


170 Notes and News - Technical  DIS-32- 


Mitchell, D. F. A device for A device constructed by.the Drummond « © 
obtaining accurate ssi lataee its Scientific Co. of Philadelphia has 
in large samples. - ‘proved to be of great value in 


measuring physical dimensions in 
large samples of flies. The device consists of a grooved plastic plate, 
mounted on a stage which moves on ball bearings. This stage is mounted on 
a second ball-bearing stage, to which is attached a plunger which activates 
a Federal Pressure Gauge. To obtainthe measurements the flies are etherized 
and positioned in the grooves on the plastic plate; the upper stage is then 
moved by a screw dial to align one limit of the character with a hair line 
in the eye piece of a binocular microscope. A second dial then moves the 
lower stage until the other limit of the character is aligned with the hair — 
piece. Movement of the lower stage activates the gauge, which is calibrated 
to .Ol-mm.. The dimension is then recorded directly from the gauge ,. the gauge 
corrected to zero by turning the lower stage dial, and the next fly aligned 
with the hair piece by turning the upper stage Are! The device has been used 
successfully in measuring adult body length, wing dimensions, and puparium 
dimensions. The accuracy and rapidity of measurement of samples is limited 
only by the time required to position the flies. Further. information con- 
cerning the 4 will be gladly Brows upon request. 


Pipkin, S. B. Containers for To expose Drosophila larvae to cosmic 
exposing Drosophila larvae to rays at extreme altitude in balloon 
cosmic rays at extreme altitude. |. Skghts, light-weight celluloid cen- 


trifuge vials 1 1/2 x 6 inches were 
used. The rounded bottoms of the vials were cut off and shallow stoppers 
fitted for the cut-off ends. The celluloid vials were sterilized with 
ultraviolet light; corks and cotton plugs were sterilized in an autoclave. 
Under an bi ews at hood, autoclaved corn meal medium was poured into the 
vials, which were then tilted so as to cause the medium to slant and offer 
a large surface for egg-laying. After being plusged with sterile cotton, 
viels were sealed with a paraffin-beeswax mixture at both ends. After ex- 
posure, the culture medium containing larvae could easily be taken from a 
celluloid vial, by opening the cork end with a knife, and shaken into a 
half-pint milk-bottle of sterile culture medium. There the exposed larvae 
could complete development without being crowded. Sealed and sterilized 
celluloid vials with culture medium retained moisture and developed no 
growth of microorganisms for two weeks before use. 


Prout, Timothy. A rapid Recently many investigators are find- 


method for measuring wing ; ing wing length a most useful ouanti- 
length. tative character. For those experi- 


mental situations where large numbers 
of individuals are ee ore and where the measured flies may be discarded, 
the writer suggests the following method. This procedure essontially in- 
volves making the measurement after the flies are’ mounted on microscope 
slides in Canada balsam. First the flies are overetherized, which almost 
invariably leaves the wings in a vertical position. Then a microscope slide 
is streaked with Canada balsan that has been thinned with Xylol. The over- 
etherized flies are then dropyed on their sides onto the balsam and allowed 
to sink so that one wing will be on the surface of the slide itself. If the 
overetherized flies are first spread on a white card or some other surface 
they can be transferred to the balsam very rapidly with a moistened pencil 
or probe. Little or no time is required for positioning the flies after they 


oy, 
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are in the balsam. A dozen or more flies can be mounted on each alisey) and 
no cover. Sbse is BENG SeaE Ts af 


atren aiken balsam mae dried (or before) an accurate wing measurement: can. . 
be made through the back of the slide. .The measurement. may be made in the . 
usual way with an ocular micrometer; the writer finds the use-of a micropro- 
jector preferable. By adjusting the height of the microprojector (e.g.,: 
Bausch & Lomb Tri-Simplex Microprojector, Cat. No. 42-63-59), the image of 
the wing can be projected onto a horizontal surface so that with an appro- 
priate*ruler the measurement can be made in mm x 100 or some other simple .- 
multiple of absolute units. Since the base.of the.wing is often obscure, 
the best measurement seems to be between the: point of intersection of the 
third longitudinal vein and the wing margin and the point of ae 
of the third longitudinal vein and the anterior crossvein. 


As to the permanence of the slides, the writer has vaken a.series of 
measurements of the same mounted flies over an interval of five months 
without detecting any change in this wing dimension. The value of the pro- 
cedure described is that very large numbers of flies can be collected and 
mounted at one time and the measurements deferred until later. On one 
occasion the writer: and two assistants were able to collect and mount more 
than 5000 newly hatched flies from 400 culture bottles in:one day. 


Shapard, P. B. An inexpensive We have found that an inexpensive cream 
device for dispensing Drosophila . separator (Montgomery Ward 87FG 4245. 
medium. MO) serves very well for dispensing 


Drosophila inedium that has been pre- 
pared in a pressure cooker, # ety z 


B..M., and bef During our recent. visit in the United 


Slizynski, B. 
H. Siseynéks.  Orcein. ; States we noticed that some laboratories » 


use "Orcein--extract from lichen" for 
salivary-gland preparation and do not have good results. The Orcein used in 
our laboratory here gives very good results; it is Orcein from G. T. Garr, 
136-138 sits Kings Road, soe cas S.W.6. 


Sokoloff, A. Types of bristles Radius, , the first. longitudinal vein, 
on the anterior margin of actually possesses two rows of bristles. 
Drosophila wings conspicuous as: The dorsal row consists of acute 

a result of treatment. bristles, as indicated by the detail 


. drawing in figure 16, page 408, of 
Biology of Drosophila, M. Demerec editor. ‘The ventral row consists of blunt 
bristles shaped somewhat like elongated bullets. In dry-mounted wings the 
two types of bristles are difficult to discern, even with the highest magni- 
fication. They become evident, however, after the following treatment. The 
flies are killed in 95% alcohol and allowed to remain for two ‘days. A number. 
of flies are transferred to a slide, the alcohol blotted out, and a few : 
drops of paraffin oil added to the mass of flies. The flies are then 
oriented in a supine position and the wings removed, so that the ventral. 
surface of the wing lies uppermost on the slide. tf examined with 40x 
magnification, a certain proportion of the wings will have an odd appearance. 
The first longitudinal vein will appear only half as wide as in the “normal" 
wing, and the anterior margin of the wing will seem darker. After examina- 
tion with the compound microscope, it is clear that a folding back of the 
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blunt (ventral) bristles has taken place, leaving the acute ‘dorsal bristles 
exposed throughout their length. In the few instances in which this process 
was actually observed, it was seen that usually the bristles proximal to the 
costal cell begin to fold back,:and the other bristles follow suit through- 
out the length of the vein. Tn some’ instances, however, only the bristles 
located on the middle third or those on the distal part of the vein are 
affected. 


The same reaction can be obtained (1) if the wings nearer from 
etherized flies and dropped directly into oil (but then a smaller number of 
wings is affected) or (2) if the flies are mounted in “balsam according to 
the method described by Timothy Prout. 


Oddly, populations of eet differ .in the inctdence of this reac~ 
tion. The Syosset and Oregon-R population cages maintained by Dr. J. C. 
King at the Biological Laboratory, Cold-Spring Harbor, New York, for several 
years were repeatedly sampled and treated under the standard conditions 
described above. Hach sample consisted of 50 flies of each sex from each of 
the population cages. Two points are worthy of mention in thése tests: (1) 
females exhibited the reaction more frequently than males in both population 
cages; (2) the Syosset population coobihias Os the character. less =o 
than the Ore-R population. : 


*Tan Valen, Leigh. Refrigerator _ Polyethylene refrigerator boxes are 


boxes as population SEES inexpensive:and convenient for main- 
Be . . taining Drosophila populations (Jack 
Bennett, DIS-30). They are easy to construct, maintain, and clean. The 
beginning genetics lab at Columbia has since 1957 used 12" x 8" x 4" boxes 
($2.49 from Palo Plastics, New York City). Ventilation holes are covered 
with 60-mesh wire sereening; holes for food cups are punched in the bottom, 
and others are punched in the sides. We use bottle #5901, Will Corn., 
Rochester, which has a good flange. Food containers are-not placed in the 
side holes because the food tends to“run out, even over planed-orf corks 
reaching higher than the food surface. 


Because of the pliable nature of the plastic, no more.than 10 food cups 
can safely be placed in the bottom; 8 are used here. This sets a limit on 
population size disproportionately below that expected by the number of cups. 
In both D. willistoni-D. melanogaster and D. persimilis-D. pseudoobscura ve 
cages, the adult population size ranges between 200 and 800, as compared to 
1000-3000 in. 16-cup lucite cages. ne difference may be due to the lower 


frequency of introduction of fresh pieanis with adverse effects on adults. 


Removal of flies from the cages is rather more difficult than with 

conventional cages, also. Here, and in other cages, it can be facilitated 

by the following apparatus: A small funnel or the equivalent (e.g., wax inh 

a tube) is put into a-cork that has a hole bored through it, and a piece of 
glass tubing projects from the other end of the cork. A short large-diameter 
glass tube can be fastened to the large end of the funnel if desired.. The 
cork is placed in a hole in another cage or' elsewhere, and. the funnel or tube 
snug to the surface of the original cage in or around a hole.. The flies move 
as readily as normally in the desired direction but virtually never return. 
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Yamada , Y.  A-simple technique: A very simple but. 100%~accurrate method 
for identifying: sex at the . . Of identifying sex in D. melanogaster . 
pupal stage. at the pupal stage has been used in our 


laboratory. It should be especially 
useful to researchers who mst racic at night or on Sunday morning to secure 
enough virgin females. The criterion for identification is the sex comb. 
Through the ventral surface of the pupal case one can easily recognize the 
sex comb in males, using a binocular microscope at @ magnification of 30x, 
but only after nue bristles have become pigmented.” Care must be taken: (1) 
not to injure the pupal case when lifting it from: the vial, (2) not to allow ~ 
the pupa to dry out under the ach pisihoY cheahs wet filt er paper on the glass 
plate: is recommended) . 


TEACHING NOTES 


Hinton, Claude W. Use of the Several phenomena rarely encountered in 
wvC chromosome in class labora- underzraduste genetics laboratories can 
tories. be easily demonstrated in simple crosses 


involving the unstable wY° ring chromo- 
some {Genetics 40: 951-961), for example, wY° f/y w females by y v f/¥ males. 
As a consequence of elimination of the wY° chromosome, gynandromorphs are 
frequently encountered among the progeny; those gynandromorphs mosaic in the 
head may be used to illustrate gene hormones. Exceptional males are also 
abundant among the offspring; and, although many of these are the result of 
wY© loss, others are due to primary nondisjunction. This phenomenon is also 
respons Lae for exceptional (non-forked) females occurring in the progeny. 
Position-effect variegation is manifested by the eye pigment of the parental 
females but not in the F,; wY° females; the effect of the Y chromosome in 
suppressing position-effect variegation is demonstrated by the exceptional 
femalest phenotype. The writer will be pleased to supply unstable wv° 
stocks for this purpose upon request. To insure maintenance of instability, 
multiple lines of the stock must be carried and selected frequently. 


Seto, Frank. Styrofoam Inexpensive and simply constructed 
tril ntis # AL Sia hrm ; 

population cages for the population cages made of styrofoam 
classroom. end glass have been used successfully 


in this laboratory for the past year. 
These cages are easily made, relatively durable, usable under most popula-~ 
tion conditions, and disposable without undue loss in materials and cost. 
The construction of a typical small cage is as follows. The box frame of 
the cage is made from a block of styrofoam, about 5" x 6" x 6" in dimension, 
from which an inner block core is cut out leaving a box with open top and 
bottom and with walls 3 /anqyr thick. The inner core can be cut out with a 
thin-blade coping saw or a long sharp cutting blade. The two open ends are 
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then closed off with 6"-square glass:plates, which are held securely in 
place with masking tape. Eight holes’ to insert food: vials are bored. into 
the walls at:an angle to support them. with the food ends lowermost... The — 
holes-can be made easily with a large-diameter cork borer or by carefully 
twisting a culture vial into the wall. One of the openings should be plug- 
ged with cotton and used for ventilation. 224 vs 


For the best use of the cage, the.culture vials should be replaced in J 
rotation, one every other day, so that each vial remains in position for 
12-14 days.. With continual use, the holes will become larger and support the 
vials loosely. To correct this situation, masking tape can be bound around 
the open end of the vial to give a snug fit. A sample of flies can be ob- 
tained by removing a vial in which flies have congregated or by collecting 
newly emerged adults from a 12-day vial. If a total count of the cage popu- 
lation is to be made, the colony can be anesthetized by placing a vial, 
containing a cotton plug saturated with ether, into the ventilation hole. 
Then the glass plate is removed by stripping off the masking tape and the 
flies are swept onto a counting plate. If, after considerable use,. the cage 
becomes too dirty, the flies can be transferred to another cage and the old 
one discarded. 
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Anders,-G.e Fatty acids The acetone-soluble lipids of D. melanor 


in D. melanogaster... gaster wild-type larvae and flies were 


, - saponified and the fatty acids studied 
by paper chromatography. Three spots with the Rf of palmitic, myristic, 
and lauric acids could be identified. Three other spots with the same Rf 
values but from unsaturated acids, probably oleic, ‘linoleic, and an un- 
saturated acid with the same Rf as laurie acid could be identified. Two 
lethal factors, Ime (2-71+73) and ltr’ (3-20.740.8), were also investigated. 
Both showed a marked decrease in amount of fatty acids, and Ime larvae 
showed specific damage at the aoe of the complex spot On Nien and 
linoleic acid. ys 


Auerbach, C. Effects of A strain of D. melanogaster had been 
heterozygosity for the kept heterozyrous fc for the white region 
white region. by crossing, in each generation for 


over 10 years, w males to their +/w 
sisters. Pair matings were made of heterozygous fenales to wild- type (A) 
or w (B) brothers; and 30 99 +/+ from A, 15 99 + fw from A, 15 99 thw from 
5; 30 99 w w from B were tested for fertility by counting the numbers of 
daughters produced to wild-type males during the first:? days.. In spite of 
a striking and unexplained difference in the over-all performance of fe- 
males from A and B, the fertility of homozygotes and heterozygotes within 
each group was Senet liy identical. Average numbers of daughters per 
female were: in group A, 112.6 ron 318, +/+ and 114.3 for 99 +/w; in group B, 
72.0 for 99 +/w and 70.0 for 92 w/ Aw. Thus, in spite of hundreds of genera- 
tions of enforced keteaweeiyend i of the breeding females, there was no 
heterotic effect on female fertility. . 


The larvae of this strain are not subjected to selection for heterozy- 
gosity. Competition between homozygous wild-type and heterozygous larvae 
was tested in the following way. Eight 9° +/v were chosen at random from 
among the F, females of groups A and B, and the genotypes of ten randomly 
chosen daughters were determined, The data from the two groups were almost 
identical and have been pooled. Among 157 tested females (3 were lost), 
there were 96 +/+ and 61 +/wWe The difference from a 1:1 ratio is 17.5t6.3. 
In addition, among the 16 batches of ten females there were 11 with more 
than +/w, and 5 with equal numbers of the two genotypes. It thus appears 
that hetcrozygous larvae were discriminated against in competition with 
homozygous wild-type ones. The results of Bonnier and Jonsson (DIS-31) 
suggest that a different result might have been obtained if the genotypes 
of late-hatching females had been determined; but the experiment had LBg 
already been completed when this note appeared. 


Barigozzi, C. Unexpected appear- Combination of cytoplasm from a tumor- 
ance of tumors in genotypes with ous stock having 100% (tuB3) tumors 
cytoplasm derived from a tumorous with chromosomes derived from a low- 
stock and chromosomes from a incidence stock (Chieti vermilion) was 
tumorless one. . produced in 12 lines independently, 


each line being bred in several sub- 
lines. This combination shows only 2%-3% tumors. 


*an asterisk before the title of a note indicates that the author has given 
unrestricted consent for its citation in publications. 
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After three generations of mass breeding, one line (6f) proved, quite 
unexpectedly, to have practically all its second chromosomes yYich in ty 
alleles, producing from 15% to 95% tumors in the isogenic: condition. The 


different second chromosomes behave as. nonallelic among themselves, and rit tL: 


partially nonallelic with respect to tuB3. Many generations later, a ‘second 
subline (3c) was found which also, had some-second chromosomes able to pro- 
duce tumors in the isogenic condition (up to 43%), but behaved as entirely 
nonallelic to tuB3. Thus, 3c must be considered an entirely new genotype. 


It should be noted (1) that 3c has fully normal salivaries, and (2) that the 


chromasome donor stock fails to show. any abnormality.as to the puodushige of 
tumors or as to Bones in Mendelian crosses. 


Since errors in the production of the foie et ctor cyt tuBdS + chrom. 
Chieti v should be excluded, the appearance of tu genes in the combination 
which can also be nonallelic to tuB3 requires an explanation, which escapes 
the theory of classical genetics. An influence of the cytoplasm upon the 
chromosomes might explain the phenomenon, but direct evidence of this is 
still lacking. 


Bateman, A. J., and Ann C. ‘An analysis of the mutation spectm 


Chandley. Mutation spectrum . of immature germ cells in male Droso- 
of a germ.cells. phila is now nearing completion. In 


the analysis of induced crossing over 
in b pr vg heterozygotes, the breakdown of the data into the classes with 
single and double markers (rj and re of Auerbach) has revealed some inter- 
esting features. Crossing qver should yield ry and re in equal frequencies... 
Point mutations would. yield ry and ro in the ratios of the forward and back 
mutation rates, which are usually of comparable frequencies. Small deletions 
would yield rj only. In fact, certain samples showed considerable excesses 
of ry, which are therefore a omens ved as small deletions (they were not 
analyzed further). Consequently the "crossover" data have yielded two para~ 
meters: Vy - ro: = small deletions and erg = = crossing over. 


By daily sampling; with a mating rate of 2 females per. male per day, 
the period from 2nd to the 13th day after irradiation with 1000 r was 
analyzed. The period was divisible into four internally homogeneous classes 
as follows: x 


Days 
UspeBoe eRe one Phehe mlegEnem 
Total number of chromosomes sampled 17,752 8,583. 2,939 15,552 
Small deletions, x 10°* 2.8 16.4 ~6 6 0 
Crossovers, x 107* 0 9.4 74.9 aoge ini 


Assuming that crossing over is confined. to diploid cells, it is inferred that 
days 2-5 represent irradiated sperm and spermatids, 6-7 spermatocytes, 8 ... 
spermatogonia of the last cell generations (hypersensitive to the cell-lethal 
action of X rays and homologous to "crugty" type-B spermatogonia of mammals) , 
9-135 early spermatogonial generations. It appears that induced crossing over 
occurs much less readily in spermatocytes than in spermatogonia, but sperma- 


? 


oe we 


. 
TS ROSE 7 
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tocytes are particularly suscéptible to simall deletions, . which ney arise by 
iitegitdma te crossing over, 


The general mutation spectrum was obtained only for’ days 2 ag »8, and ee 
after drradiat Loni :: hot We presented below. 


Day / 
2 5 8 11 

Dominant lethals, %~ 10.8 40.8 "60,77 4.0 
Autosomal recessive | 

lethals, % 5.12 12.19 7.95 3.82) 
Sex~linked recessive Us 

lethals, % pases 5.32 3.61 1.48} 
Translocations, a 730 STATS O58 Ome 
Deleted Xts, % ee 0.3 2.0 Orr 
Small deletions, x 10° - 0 Beh, cxpndcee 0} 
Grossing over, x 107* oe ae Se eee eae 20.5 { a 


ee eee 


En re ER EL NEE A EE RT 


*Probably spurious, owing to unfertilized ergs. 
*Note close parallelism. 
EPO t recovere2odle from spermatogonia. 

{Not significant. 

titSee text for further details. 


The main objective of this analysis was to search for another mutation type 
that followed the same sensitivity pattern as the deleted X's, with its. 
continuous rise to a peak at 8 days, a pattern which was confirmed in the ~ 
present study. Recessive lethals, both autosomal and sex linked, and 
translocations all show a peak at day 5. If allowance is made for the 
confounding of dominant lethals with unfertilized eggs, the same may hold 
for dominant lethals. The only induced change showing any similarity in 
pattern to deleted X*s is autosomal small deletions, though these show a 
peak at days 6 and 7 (not 8). Small deletions may arise from illegitimate 
crossing over between paired homologues. Deleted Xts could also arise by 
illegitimate crossing ever between the two ends of the single X. This 
comparison may underlie both the similarities and the differences of the 
sensitivity patterns of the two phenomena, 


It may be noted that there is a very constant ratio (2:1) of autosomal 
to sex-linked lethals on 211 sampling day.s This appears to contradict the 
widely accepted view that there is special germinal selection in the male 
against sex~linked lethals. Two explanations are possible: (a) germinal 
selection does not assert itself until more than 11 days. after irradiation; 
(b) the low sensitivity of spermatogonia to all types of mutation has been 
mistaken for germinal selection. 
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*Baumiller, R..C..and I. He . Virgin y females were massmated in 


Herskowitz. X-ray-induced bottles for two days to equal numbers 
delay in egg hatching due to of + males which had or had not been 

eucentric mutations in hetero- treated with 3000 r. The parents were 
zygous condition. then transferred to nylon sacks, each 


containing a total of about 4000 indi- 
viduals, in which the females were able to oviposit for two-hour periods upon 
dishes containing sugar-agar medium seeded with yeast. Most of the eggs were 
laid during the second hour of each period, since the flies required about 
one hour to become adjusted after each change of egg-collecting dishes. Hach 
hour, from 18 to 30 hoors after the dishes were removed, all hatched larvae 
were counted and discarded. The temperature throughout the experiment was 
SS Cs 


The teble shows the combined results from two such egg-laying periods. 
Results for hours 18,.19, and 2O.are omitted, Since the larvae came from 
eggs which had been pont eed and held by the females for various lengths 
of time before being laid. Supporting this view is the fact that, except for 
hour 30, hour 20 had the lowest percentage of individuals hatching. 


Of all individuals hatching in the unirradiated control, the peak value 
of 43.6% was reached 24 hours after the dishes were removed. During each of 
the hours 25-30 the percentages hatching were higher in the treated series 
than in the control. The percentage hatching during the 25th hour approached 
a significant difference (P=0.08), and the differences during hours 26, 27, 
28, and 29 were individually significant (P< 0.05). The difference for hour 
50 was not significant. 


4 


Since individuals that hatch from eess comprise a sample which contains 
few or no gross ploidy changes, it is concluded that after 3000 r of X-rays 
approximately 17% of individuals were delayed in hatching (some for several 
hours) owing to euploid, or near-euploid, mutations in heterozygous condition. 


(This study was supported by a grant from the U. S. Atomic Energy Com- 
mission, Contract AT(11-1)-633.) 


Hour No. Hatching/Total Hatching P 
% Control” ~~" @ Trradiatea cao 
21 a ea BeoU Q.10 
Lato oe 20435 0.53 
20 > LY eo ‘ 17.05 0.85 
24. 43.64 26.89 < 0,0001 
rh 20 eG0 27.70 0.08 
26 arte, JESS? €0,0001 
27 Bead Deon 0.006 
28 172 4.19 0.0045 
29 0.23 1.62 0.006 
50 O.i1 0.27 0,99 
Total larvae 873 740 
Brosseau, George E., Jr. In his original study of somatic eros- 
The at autonomy of 7 sing over Stern (1936) noted that 


mosaics for bb were not observed where 
they were expected. This means either that bb is nonautonomous or that all 


ee ee 
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the exchanges take place distal to bb. In order to determine whether bb is. 
autonomous or not, two different bb mutants and one bb! were crossed to 

wv¢ /Jelta-49 females. In the case of the mutent bb's, gynandromorphs were 
readily obtained and showed the bb phenotype ‘clearly in the male parts of 
the flies. The bb! failed to yield any gynanders, a result indicating 
autonomy of the lethal effects. Thus bb is completely autonomous and the 
likely answer to Sternts SOUSA: is that somatic exchanges - proximal to bb. 
seldom or never occur, ; 


Co gets 


Brosseau, George E., Jr. Slatis (1955) presented evidence that 
Further evidence that bw pw) is a position effect. However, in 
is a-position sh i his studies he did not assess the 
effect of the Y chromosome on bw. As 
it is difficult to esuird most of the usual criteria for position effect to 
bw), the effect of the Y provides the only critical test for position 
effect. The following genotypes were a ie. in order to test the effect 
of the Yon bw): y v/Y; bw2/bw vs. y'v/0; vw2/ow, and yy/o; bw2/ow vs. 
yy /X; bw) /ow. In each case the Y chromosome had a small but clearly dis- 
cernible suppressing effect on the bw) phenotype. Similar genotypes with 
pwD/+ were also examined, with similar results, although the effect was not 
so easily seen because of the large amount of pigment present. It can be 
concluded that, with respect to the effect of the Y sei te at ow) fits 
the pattern of a V-type position effect 


Browning, L. S., and Edgar In view of the importance of the dis- 
Altenburg, Lack of evidence of: covery by Witkin that chloramphenicol 
a lowering of the rate of ultra- posttreatment reduces the rate of mu- 
violet-induced lethal mutations ' tations induced in bacteria by ultra- 
by posttreatment with chloram- violet, it was considered desirable to 
phenicol in Drosophila. — test the extent of this effect in other, 


organisms. Accordingly, Drosophila... 
eggs at the ‘polar-cap ree ge were dechorionated and the polar-cap cells | 
(representing the germ sossvhy were. irradiated with a dose of 2557 A ultra- 
violet light from a germicidal lamp at 180 em for 3 1/2 minutes (a dose of 
approximately 1380 ergs/nn*”) , after which the polar caps were immediately 
immersed in a 0.1% acueous solution of chloramphenicol for 20 minutes in 
the dark, then removed to food medium containing 0.1% chloramphenicol and 
allowed to develop. Another groun of eggs wes treated with ultraviolet 
only, and a third group was exposed for 20 minutes to 0.1% chloramphenicol 
placed directly in contact with the polar caps, then removed..to food con- 
taining 0.1% chloramphenicol. .All the eggs that developed into fertile 
males were tested for recessive lethals in the second pair of autosomes by _ 
means of Muller's siftor technique. Thé mutation rates.of the three groups 
were as follows:. ultraviolet only, 2.0+0.8%; POLOTADEDRD TESS only, 
0,940.4%; ultraviolet plus chloramphenicol, 2.440.7%. Although the mta~ 
tion rate for the 3 1 /3 minute ultraviolet treatment is lower than ‘that 
usually obtained with this dose, it is evident that no significant lowering 
of the rate was caused by posttreatment of the polar-cap cells with chloram~- 
phenicol, Possibly, however, the chloramphenicol was not given sufficient 
time in which to act. The ates stage lasts for only about a half-hour 
after the eges have been prepared for treatment, after which time the polar- 
cap cells leave their exposed position at one end of the egg and migrate 
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into the interior of the egg, where they no longer are directly exposed to 
outside agents. 


- 


(This work has been supported by N.I.H. grant C-2393.) 


Browning, L. S., and Edgar The germ cells of Drosophila in the 
Altenburg. The non-effect of polar-cap stage of the developing egg 
relatively short interruptions were treated with ultraviolet in 

of treatment on the mutation order to determine the relative muta- 
rate induced in Drosophila by genic effects of intermittent versus | 
ultraviolet. . continuous ultraviolet treatment. In 


the series of experiments involving 
continuous treatment, the cells were treated for 3 1/2 minutes at a distance 
of 180 cm from the source (a germicidal lamp), the dose being 180 ergs /mm : 
In the intermittent series, the distance of the cells from the lamp and ‘the 
total dose of ultraviclet were the same, but the treatment was given in 
15-second periods with a 15-second interval between periods. The lethal 
rate in the second chromosome was determined by means of Muller's sifter 
technique. The rates were as follows: continuous treatment, 4.1+1.0% 
(39 lethals in 946 tested chromosomes); intermittent, 4.141.3% (31 lethals 
in 755 tested chromosomes). Thus no significant difference was detected 
between the mutation rates in the two series. However, in view of the fact 
that photorepair of ultraviolet-treated material is possible as long as a 
half-hour after ultraviolet treatment, it is possiodle that the interval 
between periods of treatment in the intermittent series was not sufficiently 
long to prevent the effect of a "hit in one period of treatment from acting 
synergistically with hits in following periods, 


(This work has been supported by N.I.H. grant C-2393.) 


Carlson, Elof A., and J. L. A problem of extreme interest in 
Southin. Preliminary pseudo- radiation genetics is the extent of 
allelic analysis of X-ray- minute structural damage to genetic 
induced mutations at the dumpy material by ionizins radiation. Two 
locus in D. melanogaster. general approaches may be used to de- 


tect such rearrangements; first, a. 
phenotypic analysis, testing the induced mutant with genes adjacent to it 
for evidence of deficiency or position effect; second, a recombinational 
analysis, testing the mutant with its neighbouring genes for the presence 
or absence of crossing over. The recombinational approach has not been 
widely used for pseudoallelic regions whose mutant sites have been suffi- 
ciently mapped. For this reason a series of X-ray-induced dumpy mutations 
obtained at doses of 4000 r and 1000 r, administered to mature spermatozoa, 
were examined for gross and minute rearrangements in the region bounded by 
echinoid (ed--2-11.0) and clot (cl--2-16.5)..-This screening (see Carlson, 
GENETICS 44: 347-373) left a number of mutants that could be considered 
point mutations, For a further, more defined, level of anslysis these mutants 
are being subjected to vseudoallelic examination. Two series of mutants, 
showing lv and olv phenotypes (where o represents oblique Wings; 1, lethality; 
and v, thoracic vortices), are particularly valuable for this study. In the 
tentative map sequence, 1-~0l-~olv--o-~lv--ov--v, the lv mutants could repre- 
sent changes that occur between o and ov, since these members express the o 
effect, which lv does not. Alternatively, one might interpret some lv pheno- 
types as recessive lethal rearrangements at the v site. The olv class could 
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easily’ represent a mixed group of partial or complete: losses of genetic. “ 
material in the dumpy region as well as-.gene mytations at the olv site.- 
Both lv and olv types were tested withved.v® cl. Of five members of the. 
iv class so far examined, all show recombination to the left of v’, with 
frequencies generally similar to that of the spontaneous:mutant lv+.. Of 
five members similarly examined in*the olv series,.all recombine to the 
left of v, but show a greater variation in frequency of recombination than 
do the members of the lv series.. These résults are presented in the ac- 
companying table. Although they only represent about half the mutants, 
available for this type of analysis, the trend lends itself -to interpreta- 
tion. First, even at high doses of radiation, a significant portion of . 
mutations at the dumpy region represents changes which reflect lesions at a 
considerably finer level than loss or rearrangement of the entire gene. 
itself. Some of these, such as lv, are almost entirely gene mutations 
occupying less than 20% of the dumpy region (namely, the region between the 
o and ov sites). Others, such as olv, reflect changes of.various sizes 
falling into two categories: minute ee sufficient to disturb 
crossing over in the echinoid<clot region, and lesions generally smaller 
“than the dumpy region itself. That these olv categories are distinct is. 
suggested by the rarity, so far, of mutants capable or crossing ‘over with 
ed and cl but unable to recombine with v*. : 


aie SS 


ae ese ee 


Mutant Origin*® Soa ee eer a Total count Frequency** 
recombinants xi 
oly*t HS 2 16,947 0.024 
olv** ne 4 7,100 Or112 
olv*? HI 1 14,230 0.014 
pe ee eer 5 28,270 0.035 
olyo™ * pry 7 16,795 0.083 
olvt+ spont. 6 tae 0.152 
i pa Ki 1 1,795 0.110 
iy* HS 2 Pastels) 0.104 
iv** 8 1 7,675 0,026 
1v*? HI 3 4,597 0.13 
 yyXi8 HS 6 12,428 0.097 
lvt ‘spont. 14 26 , 280 0.107 
*7 = 4000 r, L = 1000 r, S = spermatazoa in males, I = spermatazoa in 


io aetebad females 
**Prequency doubled since LaLemerentecaes class is not detectable: in « 


these crossés. 


(This work was partially supported ia grants to pr. H. J. Muller’ ana- 
associates from the U. S. Atomic Energy Commission, Contract AT(11- 1)-195, 
and-to the senior author from the National Research Council of Canada, . 


grant number A776.) 


Chovnick, A. The use of cdg Methods for the study of crossing over 


in attached-X experiments. within sex-linked complex loci utilizing | 


attached-< females have been described; by” ° 
Lewis (PNAS 38: 1952). The chief advantage of this method is that one : 
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recovers two of the four meiotic products, and it is possible to recover 
reciprocal crossover products. The chief disadvantaze is. the restriction on 
sample size enforced by the method. Complete counts must be.made of all 
classes of offspring from single female matings in order to follow the rela- 
tive position of heterozygous markers. This practice is self-defeating when 
one is analyzing very small regions in which large samples are important. 

By utilization of the third-chromosome recessive suppressor of crossing over, 
c3g, it is possible to avoid the difficulty. Attached-x heterozygous fe- 
males,“homozygous for c3g, are maintained in stock by crossing to cdg homo- 
zygous males. Crossing over in such females is suppressed, and the hetero- 
zygous markers remain in known relative position. An outcross of such -fe- 
males to males carrying autosomal inversions provides a population of 
attached-X females with heterozygous markers in known position, possessing 
autosomal inversions to stimulate crossing over, and,heterozygous for cdg. - 
Mass matings involving such females permit large sampling and the half- 
tetrad analysis feature is preserved. 


This method was adopted for use in analysis of the garnet locus in D. 
melanogaster. In addition, it was useful in providing heterozygous attached- 
X females with known marker positions for genetics class experiments demon- 
strating four-strand crossing over and tetrad analysis. 


Coomes, Roger K., and Jack In testing resistant strains of. D. 
Bennett. Apparent inverse melanogaster in the World Health 
lethality in -DDT-vesistance .... -» Organization Mosquito Test Kits it 
testing. was noted that with a long exposure 


time (18 hours) greater lethality 
occurred in the control vials than in the lowest DDT concentration. The 
effect was ab'solute: no DDT vial of the lowest concentration (0.25%) had 
higher lethality than its paired control vial. This effect did not occur 
at shorter exposures (1 to 8 hours), but these exposures were insufficient 
to gauge the resistance of the stocks tested. It is hypothesized that a 
conponent of the resistance is based on a behavior change that causes the 
flies to leave a surface that has DDT on it. Both DDT and control vials 
were partially lined with paper saturated with mineral oil (as a vehicle 
for the DDT). The flies are' supposed to have stayed away from the DDT and 
oil combination, but to have‘remained on the oil when DDT was absent, vicking 
up enough oil’ to kill them. ‘Nonresistant strains showed no such eff peek: 


+ 


*Counce, Si J. *“Micropyle During a’ comparative study of the 
structure in the eggs of einbryvolorcy of nine species of Droso- 
several Drosophila species. phila (D. melanogaster, D. willistoni-- 


subgenus Sophophora; TI De virilis, vy 
americana, D. repleta, D. hydei, D. gibberosa, D. funebris-~subgenus | Droso- 
phila; an aa D. buscki ii--subgenus Dorsilopha) variations were noted in several 
ege and embryonic characteristics. ‘Species variation in the morphology of the 
polar granules and the behavior of the pole cells has been reported elsewhere 
(Anat. Rec. 134: 546). The present report deals with variations in the 
structure of the chorionic micropyle as observed in sectioned material. 


Shape of micropyle: 
D. melanogaster, D. willis ‘toni: nipple-shaped. 
eg virilis, D. americana, Ue funebris: short, broad, with spur at base of 
ventral side. D. funebris--tip “slightly wnoadensd \ 
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D. repleta, D. hydei: Micropyle elongate and slender, with’ slightly flat-: 
tened.tip; shape reminiscent of an ‘old-fashioned woodert” élothes:. pin, 
Ds gibberosa:: length and. ‘shape comparable to. as melanogaster.” Skeets hs 


—_ 


ring of © chitinous hooklets surrounding rather, heavy tips osnivss / 


hooklets at tip and spur at ventral base. 
In closely related species (e.g., D. repleta and D. iydes) the micropylar 


_ Structures are. very similar. a ta Bs SESE 


= 


: Sareea pach . In some ‘species,’ the anterior tip of the” aieranyie is 
covered with a cap of noncellular material, which stains yellowish~gray 
with iron hematoxylin, and through which small canals apparently extend .to 
the micropylar opening.. Caps are apparent on all eges of Ds. melanogaster, 
D. willistoni, D. vivitis, QD. americana, and D. busckii and in approxi-.: =. 
mately half the | eggs of D. gibberosa. ‘No ‘cap has ‘3 been ‘observed on the 
micropyle in eggs of D. funebris, D. repleta, or D. -hyded. .. The chemical 
nature, origin (ovarian or oviducel, pres or post=insemination) , and func- 
tion of this structure are not yet eee AR 


Counce S.J. Spermatozoa _ Polyspermy is the: general rule. ins. 
in Drosophila eggs. = Drosophila. A ‘comparative: study of. 
: . the embryology of nine. Drosophila’; 
species. Pueeed : in report above) , however, has shown there is. son aigena nee 
specific difference in the degree of polyspermy. Five to six ‘spermatozoa i 
(and rarely more than ten) are typically found in the eggs of D. melanogas~ 
ter and- De buscxii; approximately the same+degree of polyspermy > is to be 
found in ell willistoni, D. repleta, and D.« gibberosa. Approximately three 
to four times this many sperms oceur in-eggs. “Of - De. ‘funcbris and D. hydei, 
and an even higher degree of polyspermy exists in Dav americana and Dy .Qom 
virilis. In these two latter species, 50-100 sperms are regularly found; 
moreover they are all arranged in one or two loosely coiled bundles, 
whereas. in other species so far examined the supernumerary. sperms occur - 
singly although they are usvally restricted to the anterior third of the < 
ege (but see below). iy Ext eee ED onal 


wrrry 


Supernumerary sperms apparently do not ‘aistu Pb Cleavage or cell divi- 
sions, contrary to the report of Huettner (Zeit. Zellforsch. mikposkop. 
Anat, 19).° Sperm tails’ may remain visible in the embryo, for several hours. 
In D. americana and D. virilis the spérm bundies ‘are eventually shunted 


into the primitive mat and are finally included along with the yolk in the 
lumen of the midgut. In other species, supernumerary sperms are often... ; 


De. busekii: length and shape like that of D. melanogas ster except for few: Hie 


a 


expelled into the stomodaeal cavity. Supernumerary sperms have- ‘also een ~~ cr 


observed extending from tne micropyle to the suverficial surface of the ae 


embryo as late as the cellular blastoderm stage. Sperm heads are visible 
only during the earliest stages of development. 


In De funebris and De hydet spermatozoa may penetrate 2/3 to 3/4 the 


length of the egg. In D. hydei,. this may be related to the fact that the 
maturation divisions of the egg nucleus occur in a dors sal refion about 
half-way back in the egg instead of in the more anterior region under the ~ 
chorionic filaments characteristic of other species.’ In D. funebris, | 
however, the polar nuclei are formed in the region of the “filaments. in 
spite of the fact that sperms may also’ penetrate to a greater depth. 


Large numbers or sperms adhering to ne entire surf ane of the chorion: 
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have been observed on eggs of all species so far studied. This suggests 
that the insemination mechanism results in a considerable wastage of sperma- 
tozoa. A fertilization cone extending into the micropyle region during the 
maturation divisions and synagamy has Been been observed in the nine i age 


studied. et ed : 


Di Pasquale, A. A new character In different stocks of D. melanogaster 
of D. melanogaster, “brown spots." individuals of tumorous genotype have 


been found which show--in the females 
only--irregular brown spots in the hypodermal cells. Tumors appear in both 
sexes. The character is controlled from the second chromosome (like the 
tunors) and appears in isogenic combinations. It consists in a pigmentation 
restricted to groups of cells, and is manifested (with an incidence of about 
40%) with a delay of 3-5 genetations, whenever an appropriate second chromo- 
some in double dose is introduced into the-genotype. The mode of inheri- 
tance--although bound to a chromosome--thus behaves in an unprecedented way 
in Drosophila. 


Di Pasquale, A., and Ss. Koref Nine wild tumorous stocks (from near 


Santibatiez. Elements of fitness Palermo, Sicily) and 2 laboratory 
in tumorous and nontumorous stocks, one with and one without 
stocks of D. melanogaster and tumors, of D. simulans, and 7 wild 
D. simulans. tumorous stocks (also from near 


Palermo) and 2 laboratory stocks 

(oné with and one without tumors) of D. melanogaster have been analyzed with 
respect to fecundity, fertility, sterility, and developmental rate. From 2 
wild stocks of simulans and 1 of .melanogas apn showing tumor frecuencies of 
60%-80%, tumorous and nontumorous pairs of Price were selected and the ele- 
ments of fitness determined quantitatively. No Significant difference was 
found, except in developmental rate, which abs faster in the vrogeny of 
tumorous flies. A comparison was also made betwcen the tumorous and non- 
tumorous stocks. No difference was found, even with regard to develop- 
mental rate, which, then, differs only between tumorous and tumorless 
individuals of the same stock. The maintainance of tumorous individuals 

in stocks of moderate tumor manifestation and of tumorous stocks in compe- 
tition with tumorless stocks seems not to be based on differences with 
respect to the elements or Tfitness here studied. 


Divelbiss, James. Possible A spectrophotometric study of the red 
functional complexity at the eye pigment was undertaken in all 
bw locus in Drosophila. possible homo- and sup gs ee of 


bw??, bw?5, bwSl, bw, and bwt. Brown 
pigment was removed by including st in all geno otypes - Measurements of ARA 
extracts were made with a Beckman DU quartz spectrophotometer over the 
region 220-560 mp. Many of the heterozygotes showed gene interaction that 
is difficult to reconcile with a simple hypothesis of additive fene action. 
A wide range of E at 28 o/R at 400 ratios was obtained, indicating that the 
extracts contained at least two chemical entities, although it is not certain 
whether these entities were both actually components of the red pigment. One 
allele, pw , was unique in that AEA extraction did not remove all’ the pig- 
ment. The résidual pigment was similer to the brown pignent left in the 
wild-type eye after ABA extraction. Brown®l appears to produce a modified 
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red pigment. Studies of the possible structural, as well as functional, 
complexity of the bw locus are now being undertaken. . 


Dorn, G. L., and A. B. Burdick. We have constructed a map of the 


Complementation and reconbina- minieture-dusky region based upon 
tion at the miniature-dusky suspected complementation. We assume 
locus in D. melanogaster, that the wing length of a two-allele 


transheterozygote is determined by (1) 
the homozygous effect of the alleles themselves and (2) the degree of 
complementation between the alleles in heterozygous condition. The degree 
of complementation is assumed to be dependent upon the map distance of the 
alleles from each other. The effect of homozygous alleles was determined 
by measuring wing lengths, The expected wing-length value of any given 
heterozygote is the mid~parental value. This value is assumed to be 
equivalent to the effect of the genes themselves, assuming them allelic. 
We compared the observed values of the various heterozygotes with their 
expected values and used the difference as a measure of the degree of 
complementation. The diagram below shows a four-gene complementation map 
of this region, the numbers representing relative complementation values: 


m soctramt aire POO _ % puedes 
m. 67 m 
m°? 91 i ay"? 


Recombination data collected during the past six months yields the follow- 
ing map for the region: 


mn ee 0525 ae ay°8 


m Markl aaa m 


Ehrlich, Elizabeth. The pattern Since it did not appear to be know 
of sperm utilization by multiply with any certainty whether multiply 
inseminated females. inseminated females exhibit a nonrandom 
pattern of sperm utilization, and if 
so, what factors may influence it, experiments were undertaken to obtain 
further information. Utilizing stocks suggested by Dr. I. I. Oster, which 
permit one to distinguish the offspring arising from separate insemina- 
tions, females of various strains were mated to one type of male on one 
day, to another kind on the next day, and then allowed to oviposit until 
they had used up practically all the spermatozoa. Eggs deposited on each 
of the days following the second mating were kept separate, in order to de- 
termine the type(s) of sperms utilized by the inseminated females. Only Fy 
females were included in the analysis of the data, since the presence of 
pre-existing lethals in the parent females might otherwise have led to 


erroneous conclusions. 
The results, based on counts of more than a thousand offspring of 
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several females, indicated that the number of sperms used by any one female 
after mating varies, and does not seem to depend solely on the strain of the 
male (although: strain differences no doubt exist) nor on whether the mating 
is of a virgin or of a nonvirgin mated on the previous day. The pattern 
which emerged is that females tend to utilize more sperm of the type which 
they have received (or retained) in larger quantity, as one would expect, 
but that it is utilized in a completely random manner. . 


It was also noticed during the course of these experiments that differ- 
ent strains of females vary considerably in the ease with which they will 
participate in mating on 2 successive days, and that of the 4 different 
strains used not one would mate on three successive days. That this may be 
related to the availability of space for sperm storage was suggested by the 
finding that lozenge females, which lack one of the 2 storage areas, the 
pair of spermathecae, would not mate on two successive days. 


(This work has been supported by a grant to Dr. H. J. Muller and asso- 
ciates from the U. S. Public Health Service, Contract RG-5286(2).) 


Fahmy, 0. G., and Myrtle J. An analysis was undertaken of the 


Fahmy. Interallelic comple- phenotypic expression of crosses 
mentation in the r locus of between 31 rudimentary (r) alleles. 
D. melanogaster. It soon became apparent that the 


- mutants investigated constitute a 
pseudoallelic series involving several functional units (cistrons). Crosses 
between some of the r mutants produced an interaction Fi heterozygote, ex- 
pressing the rudimentary phenotype, whereas other crosses resulted in com- 
plementation in the Fy, producing the wild-type expression. It was possible 
to construct a complementation map (illustrated below) for the r locus, 
whereby the different mutants were arranged in a unique lincar sequence 
involving different or adjacent cistrons. 


a(1) b{1) e(7) d(4) 
e{1) £L-15- - 
oT 7 tH 
g(1) 
hil 
i(14 
Giamare pau encs + 
Coe Rs ee el ee a es ee a Se eee | 
I rt TEE IV Vv VI 


Ci S2R,0.N iS 


In the construction of this map, mutants which complemented were 
assigned to different functional units (cistrons). Thus mutants Mil, Lay 
and d complement in pairs and therefore belong to different cistrons. This 
fact by itself, however, does not permit any determination of the sequence 
of the affected subgenes. The detection of the intralocus linear organiza- 
tion is made possible through the presence of mutants resulting from multiple 
"inactivations" (or damage), extending over more than one cistron. For ex- 
ample, mutant e interacts with a, but complements b; whereas h interacts 
with a and b but complements c. This fixes the position of b between a and c. 


The whole of the complementation map suggests the presence of at least 
6 cistrons in the r locus, The majority of the mutants seem to involve more 
then one functional unit. Nearly half (14 out of the tested 31) are of the 


November 1959 Notes and News - Research... 131 


i type, involving all the 6 cistrons and giving noncomplementation to all 
other mutational types. These were at first thought to be small deficien- 
cies at the r locus. Careful cytological analysis of a noncomplementing 
mutant (of the i type), however, failed to reveal even a single-band de- 
ficiency in the salivary X chromosome. According to the accepted criteria 
in Drosophila cytogenetics, therefore, even the multiple-cistron r mutants 
must be looked upon as intragenic point mutations. 


A phenotypic manifestation that has some bearing on the complementa- 
tion map is the appearance of the costal wing setae, or marginal bristles. 
In some intermutant heterozygotes the phenotype is wild type, except for 
the derangement and sparsity of the marginal wing bristles. This suggested 
a situation of "partial" complementation, which was designated (rt+b) indi- 
cating an intermediate state between interaction giving the r phenotype and 
full complementation giving the ri or wild-type, expression. The analysis 
of the Fy phenotypic expression in 92 interallelic crosses between compte- 
menting r mutants clearly showed that the “bristle effect" is an indicatcr 
of proximity. The F, heterozygotes of mutants damaged in juxtaposed 
cistrons gave the (rp) effect in 45% of the crosses. This proportion 
showed a gradual cGecrease with the increase in the intermutant distance in 
cistrons. The (r+b) effect completely disappeared in crosses between 
mutants more than 3 cistrons apart. 


The complementation map of the r locus in Drosophila is the most 
complete example so far ascertained in higher organisms. Evidence of 
intralocus complementation, however, has already been detected in our 
laboratory at 2 other X-chromosome loci, tan (t) and minute-chaete (mech), 
and doubtless it must occur in many others. Crossover experiments are now 
in progress to establish the spatial order of the r alleles. It would be 
interesting to elucidate the correlation between the functional complemen-~ 
tation map and the linkage relationship among the subgenic alleles. 


Falk, Re. High spontaneous de- Instability of the y f:= chromosome 
tachment of a y f:= ("@ouble-X") due to crossing over with ancther X - 
chromosome. chromosome in occasional tripioids 


was reported a few years ago (Falk, 
DIS-28: 117, 1954). In an experiment with a y f:= stock, y f females 
were found with a frequency of 1 in 500-700. Of four such females analyzed, 
two proved to be triplcoids, one of which gave detachments, whereas the 3 
other two proved to be detachments due to crossing over with a sc yS yb B 
chromosome that had been obtained from Lindsley. The detached chromosones 
carried a recessive lethal; they were apparently composed of the proximal 
(inverted) X and a part of the se8.y%, 


(This work was suoported by a grant to H. J. Muller and associates 
from the U. S. Atomic Enerzy Commission, Contract AT(11-1)-195, and carried 
out while on a Public Health Service Postdoctoral Fellowship administered 


at Indiana University.) 


Falk, R. Modification of . It has long been knowm (see Bridges and 
dumpy by Moire. Brehme, 1940) that in the presence of 


foiré heterozygotes for dumpy tend to 
show the oblique effect, and Carlson (Genetics 44: 347, 1959) found that 
this is true even of some alleles that ordinarily give only the lethal ('1) 
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or the vortex and lethal ('tlv) effect in compounds. While working on one 
such mutant, thoraxate of Ives, dp'xl, an 'lv type according to Carlson's 
nomenclature, it was found that although no oblique effect appeared in the 
presence of the Mé InL InC e 1,e chromosome, it appeared with a high pene~ 
trance in the presence of the Mé Ins ri SbL chromosome. To test this point 
further the Truncate allele, dp! (tolv type) was.crossed to the two Me 
chromosomes, since this allele is known to give the strongest oblique effect 
in the heterozygote with Moiré. While the oblique effect showed with high 
penetrance and expressivity in the presence of the Me Ins ri Sb= chromosome, 
there was low penetrance and very slight expressivity of the oblique effect 
‘in the presence of the Mé InL InC e lge chromosome, It has not been deter 
minead whether the increased penetrance and expressivity of oblicue in the 
presence of the Mé Ins ri Sb chromosome is attributable to the Me mutant 
itself, in which case the Mé Int InC’e s e chromosome would contain sup- 
pressors, or whether the intensifying effect of the former chromosome is 
itself caused by genes other than Moire. — . 


(This work was aupported by U. S. Public Health Service Grant RG-5286 (2) 
to H, J. Muller and associates, and carried out while on a Public Health 
Service Fellowship administered at Indiana University.) 


In an experiment to obtain an X.Y 


Falk, R., and Carol Bart. 

Exchange between an attached-xX.Y chromosome with visible markers on 

chromosome and free Y chromosomes. both ends, exchange in the male 
between YL of the Y°.X InEN y. 

se® y* chromosome and the corresponding arm of y* se? YS,y¥: gave 4yB 


progeny among 5987 males, whereas exchange in the male between yL of the 
resulting Yo .X InEN y.vl BS chromosome and the corresponding arm of yt sc 

YS yb spwt ("Cooper's Y") gave, most probably, 6 y males out of 8918 progeny 
(some small counts of different origin were excluded here; if they are in- 
cluded the exchange frequency is about 1/1000). Thus the over-all exchange 
frequency between the Y4 arms of these chromosomes is about 1/1500. No case 
of Seearee between the Yo of YS.x InEN y.yl B° and the corresponding arm of 
the y+ se® yS.yl:pwt chromosome was observed in 10,246 progeny (or, if the 
experiments of different origin are excluded, in 8918 progeny), as shown by 
the absence of the yt pS progeny. This cannot be due to the previous loss 
of Y° from the attached X.Y chromosome, since tests showed that it was 
present in at least most flies. Nor were aay cases observed of exchange 
between the Y9 of y* sc3 yS,yL:pwt and the yb of ¥S.x InEN y.YL BS, since 

no yt Bt males were recovered. Another type of exchange, occurring between 
v= of y* sc8 yS.yb:pwt ana y5 of YS.x InEN y.¥l BY, could not be distin- 
guished from the nonexchange types, These results are in apparent contra- 
diction to earlier observations by a number of investigators that in cases 
of exchange between sc’ X chromosome and a Y chromosome it is consistently 
the Y° which participates in the exchange. 


(This work was supported by a grant to H. J. Muller and associates from 
the Atomic Energy Commission, Contract AT(11-1)-195.) 


Fujio, ¥. Effects of some Recently it was found by several . 
facet-forming substances on workers that various chemicals such as 
the eye discs of several B magnesium acetate, ammonium lactate, 
strains of D. melanogaster in urea, and acetamide had some effect 
tissue culture. of increasing facet number in B flies 


of D. melanogaster when larvae were 
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raised on media containing them. It was difficult, eeu to ascertain 
by the feeding method how these chemicals act on the eye. To settle the 
problem, eye~antennal'dises and cephalic complexes taken from the mature 
third-instar larvae (95 hours after hatching at 25° C) of several B strains 
of D. melanogaster were cultured in vitro in synthetic media containing the. 
chemicals in concentrations of 1 mM, 10 mM, and 100 rM respectively. The 
strains used were B (bb)-1, B (coiso) , B; el (coiso), and bar-3 (coiso). 
Some chemicals, such as magnesium sulfate, ammonium lactate, urea, and 
acetamide, in concentrations of 1 mM and 10 mM, seemed to have a slight 
effect on differentiation of the ommatidia in eye-antennal dises cultured 
alone. By comparison with eye-antennal discs alone, eye~antennal discs 
cultured together with the tay complexes showed more complete differ- 
entiation of ommatidia. 


Gahne, Birgitta. Drosophila The. survey of Drosophila species at 


species found in Uppland, Uppsala, Sweden (M. Rasmuson, DIS-29, 
Sweden. 1955) was continued during the summer 


of 1959. Flies were collected from the 
garden of the Genetital Institute near Uppsala, and also from different 
biotopes in the vicinity, such as pastures, forests, edges of forests, and 
shores of river and lake. The collections were started at the end of 
April and continued until the end of October. The first fly was caught 
May 15 (D. obscura ¢) and the last October 23 (D. obscura 6). No collecting 
was done during July. Until the middle of August, paper cups hanging from 
trees with fermenting bananas as bait {after Spencer) were used as traps. 
During the rest of the collection period, modified Patterson cans (plastic 
vials covered by metal net) were placed on the ground, eae fermenting 
bananas or pulp of raw apples as bait. 


Fifteen different svecies were identified (see SC As the weather 
was unusually hot and dry, with only 104 mm of rainfall during the whole 
period as compared with the normal 300, the results may not be entirely 
representative of the normal populations. Especially the species that feed 
and breed on fungi-~for example, D. transversa, D. phalerata, and D. : 
testacea--must have suffered from’ the ¢ drougnt. The fact that si Aeeeae 
was one of the most common species, and ). transyersa very rare, indicate 
a difference in their breeding habits. sy transversa seems to be more 
dependent on fungi, and the same is prooably true of D. testacea. D. alpina 
seems to require deep forests. D. silvestris was found mainly on the river 
shore but occurred also in the garden and forests. D..subobscura was the 
most common species in dry open pastures. 


Seasonal fluctuation in contradiction to what was found in 1955 was 
revealed. Both D. subobscura and D. phalerata increased in relative 
numbers as the summer proceeded and reached a maximun'at the beginning of 
September, at the same time that D. obscura reached a relative minimnun. 
Some specimens belonging to other generd of the family Drosophilidde were 
found: Avlacogaster leucopeza (8), Amiota variegata (1), Amiota albogut-_ 


tata: (albilabris) (4), Parascaptomyza disticha (1), Scaptomyza gramineum 
(2), Chymomyza costaba Giz) Microperiscelis annulata he 


. (table on next page) 
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Fa ht acne a SS oe 
Total during each month 
re 


Total Cat ee May June Aug. Sept. Oct. 


D. nitens LB.iie + eh ey a 4 5 2 
guyenoti Lg 5 Ve 7 5 
busckii © 8 Se ten 5 3 2 3 
melanogaster ; 610 292 518 8) ) h.9S 3795 36 
subobscura 523 191. - 332 3 27 140 S27 26 
obscura 1087 530 557 52 120 374 457 84 
silvestris 73 36 37 ib Bit Tae A5m° Fe5 
tristis oS ui 2 2 a; 
alpina 29 yaya} fi 3 26 

(obscura group, not det.) 40 pi 19 Ti 24 5 
transversa 18 8 10 iz 7 
phalerata 392 141 191 6 79 243 A 

(auinaria group, not det.) 8 5 3 7 x 
littoralis 2 6S 20 43 iE 6 61 
testacea ; 8 4. 4 1 2 5 
funebris 3 2° A 3 
hydei 1 1 uz 
(not det.) aM agk 1 

Total 2837 1288 1549 nee 170_.856 1589 164 

Glass, Bentley. The mutagenic An experiment is in progress to examine 

effect of a 5 r dose of X-rays. the mutagenic effect of a dose of X- 


rays at a level comparable to the 30- 
year background dose received by human beings. The use of dominant Minutes 
will eliminate the need for breeding tests of all Fj individuals; and 
apolication of the X-ray dose to both male and female parents will mean 
that the effective dose measured in the F, mutation rate will be double the 
dose administered to any individual. From the published dosage curves for 
the induction of Minutes by X-rays in adult male and female D. mélanogaster 
(Glass, 1955) it is estimated that the increase in frequency of Minutes for 
a dose of 10 r, assuming linearity with the dosage curve at 1000-2000 r, 
would be approximately 0.005%, in comparison with a spontaneous rate of 
0.043%. Even to establish the significance of a difference at the .05 
level of probability, and ignoring second order errors, it will probably be 
necessary to score at least 1 million flies in the treated series and l 
million in the controls; and even that number may prove to be inadequate. 
Results to date, however, are rather encouraging. Using coded methods so 
thet the scorers do not know which series is the irradiated one in any 
replication, and controlling density of population and environmental vari- 
ables so that variance within paired control and treated groups of the same 
replication is minimal and much less than variance between replications, we 
have scored a total of 11 replicate experiments, with the following results: 


Minutes in unirradiated control ‘series 99/230,251 0.043% 
Minutes in irradiated series 114/229 ,500 0.050% 


Almost exactly 50% of all Minutes obtained in both treated and control 
series either were completely sterile or were bilateral mosaics which failed 
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to yield Minute offspring. Seven Minutes in the control series and six in. 
the treated series yielded sizable progeny without producing any Minute: 
offspring. Thus 44% of the Minutes were genetically confirmed. By agcept- 
ing these proportions of confirmed and unconfirmable Minutes as applicable 
to future series, we can speed up the scoring considerably in future months, 
It is of further interest that recessives, partial sex~linked dominants, 
pa autosomal dominants confirmed by bla have yielded the ihe oy 
data: 


Visibles in aga series oe, 251 0.003% : 

Visibles in irradiated series | ae 500 -  --0,004% 
Glassman, BE. Allelism and In DIS-32, Dr. M. J. Fahmy reported 5 
complementation of bronzy (bz) alleles of a "new" eye~color locus 
and meroon-like (ma-1) eye- called bronzy (bz) at 64.9 on the % 


color mutants in D. melanogaster. chromosome of D. melanogaster. Dre 

Fanmy kindly made available the allele 
induced by nitrogen nustard CB.3007, {the other alleles had been discarded) ; 
and biochemical and genetic tests have indicated that ma-L and bz are. 
"allelic." No crossovers have been observed in approximately 5000 male 
progeny. : 


Biochemically, they appear to be superficially identical. Both have 
reddish-brown eyes, both are deficient in the enzyme xanthine dehydrogenase, 
and thus lack uric acid and isoxanthopterin, while. hypoxanthine and 2-amino- 
4-hydroxypteridine accumulate. Transplantation experiments by Dr. H. 
Ursprung (see this issue DIS) show that bz, like ma-l, is nonautonomous. 
Finally, both are maternally affected if Saks female parent contains a 
wild-type allele (see Genetics 44: 547), and it is of interest that the 
progeny of a ma-1/bz female are not maternally affected (a functional test 
for allelism). 


The eye-color of ma-1/bz is unexpectedly wild type, indicating that 
the deficiencies of ma-l are not exactly identical with those of bz, and 
one mutant can complement the functional losses of the other. This comple- 
mentation is very slight, however. Although the eye color is wild type, 
the amounts of isoxanthopterin and uric acid-are small by comparison with 
wild-type; and hypoxenthine, which is not easily detected in the wild type, 
is present in ma-1/bz flies. Furthermore, the enzyme xanthine dehydro- 
genase, which must be present in very low amounts, has thus far not been 
detectéd by an admittedly crude assay method. More sensitive methods are 
now being carried out. It is of interest that the 4 other chemically 
induced alléles of bz, found by Dr. Fahmy, do not complement. 


‘Because of the allelism evidenced between ma-l and bz, we are renaining 
bronzy ma- -1bz, 


The exact location of ma-l is still not determined. We were able to 
isolate f Bx° ma- > sunt flies from females which were f Bx” ma-1/su-f ; this 
indicates that ma-l is ta the left of su-f. However, su-f is reported at 
64+ (Bridges and Brehme) and Dr. Fahmy reported mas1>2 at 64.942; thus 
additional data are necessary for the localization of these two genes, 
although the order seems to be Bx. ma-1l su-f. 
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pee the medium, see the Technical Note by the author in this 
issue. 


Movement of the Anlagen into their final position was observed, The 
formation of the chiasma externum is a result of the caudal-ventral move- 
ment of the medulla externa. Fixation of the border of the eye, formation 
of facets and ommatidia, their final differentiation, and the immigration 
of pigment all begin in the part of the Anlage next to the brain. Their 
determinations will be induced by the brain. The area of the ommatidia and 
the final size of the eye are initiated independently, the latter béing 
determined by the genes for eye shape. B, ey, and L were studied. 


The number of originally initiated facets is independent of the 
determination of the final number of ommatidiea. Facets are always initi- 
ated over the whole ommatidia area, which is determined by the size of the 
head Anlage. Differentiation of the facets was observed. In the eye~shape 
mutants, retrogression of the facets between the bristle ring and final eye 
occurs simultaneously with the appearance of contact between the dioptic 
apparatus and the faceted covering membrane. The "unused" part of the 
faceted cornea becomes a covering epithelium for the original ommatidia 
area, Similar to the rest of the head epithelium. The reaction capacity 
of the cells of the middle and outer layer of the imaginal dise decreases 
from caudal-dorsal to rostral-ventral. 


The facet mutants gl, 1z, and ro were studied. In gl the structural 
change can be recognized by the end of the second day of explantation, at 
the time of facet formation in the cornea, whereas in 1z and ro the struc- 
tural change does not take place until about the end of the third day of 
explantation. In gl and 1z a smaller eye is formed. In these cases, too, 
the determination of the presumptive ommatidia area is independent of the 
final size of the eye. 


The covering membrane is formed from the border cells of the Anlage at 
the same time as the rest of the head cuticula. In vitro, not later than 
40-48 hours after explantation from the late third instar, within 12 hours 
) a faceted membrane is formed from a structureless membrane, covering: the 
, entire presumptive ommatidia area. The opinion that corneagen cells 
(Hauptpigmentzellen) produce the cornea by secretion is not in agreement 
with our in vitro observations. 


Grell, Rhoda F., and EB, H. Grell. The discovery of Sturtevant (1944) that 


Cozrelation of primary nondis- heterozygous autosomal inversions 
junction of X chromosomes with greatly increase the rate of nondisjunc- 
the segregation of certain auto- tion of X chromosomes if they are also 
somes in oScytes of D. melano- heterozygous for an inversion was 
gaster. further analyzed by Cooper, Zimmering, 


and Krivshenko (1955). They presented 
the hypothesis that when two different pairs of chromosomes are structural- 
ly heterozygous they may associate nonhomologously, and homologues may not 
always be directed to opposite poles of the first meiotic division spindle, 
Their data on the exceptional progeny and dominant lethals produced from 
oscytes containing various inversion combinationsare consistent with their 


hypothesis. | 
“A desirable extension of their experiments is to demonstrate that when 


the X chromosomes undergo nondisjunction the autosomal chromosome involved 
in the nonhomologous association goes to the opposite pole from the two X 
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| n 
chromosomes. For this purpose, females of the genotype In(1)d1~49, y fa /y® 
v; 1(3;4)86D/In(3R)Vno; + were produced and crossed to wild-type males. The 
following progeny were obtained: j 


Exceptional 


Regular © 
T(3;4)86D Vno; + no; 0 (haplo-4) 
Females 1365 1 20 48 
Males 1316 159 3 0 


The translocation and the In(3R)Vno are obviously not recovered at 
random when there is X-chromosome nondisjunction. Nullo-X gametes tend to 
receive the translocation, and diplo-X gametes are usually recovered with 
the inversion. A sizable portion of the female exceptions are haplo-4. 
Generally we find that haplo-4 flies have a viability of about 1/3 that of 
wild type; therefore most of the’ female exceptional zygotes are actually 
havlo-4, Unfortunately the free fourth chromosome was not marked with a 
dominant mutant. If it had been, the majority of the exceptional males 
undoubtedly would have carried it and been recognized as triplo-4. Basing 
the calculation on males to avoid haplo-4 flies, primary nondisjunction 
occurred with a frequency of 19.8%. 


Our interpretation of the data is that the inversion in 3R frees the 
part of the translocation that carries the distal part of 3R (from the break 
point at 86D) so that it_may become involved with the X chromosomes during 
meiosis. (In(1)d1-49, ye v/y" v; 1(3;4)86D/+; ciD gives only 2.9% nondis- 
junction.) When the X chromosomes undergo nondisjunction it is because the 
translocation fragment has associated with one or both of the X chromosomes. 
The translocation fragment is directed to one pole of the spindle and the X 
chromosome with which it associated passes to the opposite pole. The free 
fourth chromosome is also often involved in the nondisjunctional process but 
not to the extent of the translocation fragment. We believe In(3R)Vno is 
pairing with the part of the translocation comprising 3L and 3R up to the 
break point at 86D, and is not actually involved in the nondisjunctional 
process. Zygotes that receive the inversion chromosome and any part of the 
translocation are lethal, end those that receive neither part of the trans- 
location are lethal unless they receive the inversion chromosome; thus the 
nonrandom recovery of In(3R)Vno. 


A similar type of_experiment was one in which y° v/In(1)a1-49, y” Bs 
T(334)86D/7(334) 86D /ci? females were mated to wild-type males. The following 
progeny were obtained: 


ee 


Exceptional 
Regular 
Females Males 
ciD + oi ote 
3898 4 118 89 


The frequency of primary nondisjunction of the X chromosomes is 9.9%. 
(From y@ v/In(1) 41-49, y*” v; T(3;4)86D/T(3;4)86D females without a free 
fourth chromosome 2.9% nondisjunction was calculated.) The free fourth 
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chromosome appears to interfere. with the X Boreas cna (probably only one 


X), and when the X chromosomes undergo nondisjunction the free Soi. chro- 
mosome can be observed to go to the opposite Poles 


Hertweck, H. Experimentally Injection of distilled water and other 


induced formation of a red hypotonic solutions into larvae of 
pigment in the fat bodies Berlin wild and some mutant stocks of 
and the Malpighian tubes. — D. melanogaster induces a red pigment, 


probably an ommochrome. The red pig- 
ment appears after qetannrcuets in the cells of the fat bodies and ~ 
Malpighian tubes. In Berlin wild and se, 40%, and in e+1 and w° nearly 
Lia of treated individuals produced such pigment. The mutant stocks w,: 

, Ww, cn, and v were not able to form the pigment. Therefore this 
re ete is soneludsd to be controlled by genetic factors. These data 
agree with the finding of Ursprung and his co-workers (1958), who showed 
an analogous effect sae by ultraviolet Light in vitro and by trans- 
plantation. 


Hoenigsberg, H. F., &. _Gallucéi, Irradiation of 24~, 48-, and 72-hour 
S. Giavelli, and G. P. Sironi. old pupae of a Muller-5 stock was done 


Sensitivity of pupal “gameto- with an X-ray machine delivering 220 kv 
genesis to X-rays. at 12 Ma and with a 4-mm Al filter. 

The dose for 6 minutes amounted to 
1360 r. The pupae were then allowed to develop; the males were recovered 
and crossed to 3-day-old Muller-5 females. Remating of each male to a 
fresh 3-day-old virgin female every 24 heurs for 10 successive. days pro- 
vided the sperm batches needed to study the sensitivity of the pupae to 
X-rays. Dominant lethals were counted as the difference between the number 
of eggs hatched and the number of eggs laid by every female. 


The results were used to test a hypothesis of work now in progress. 

Each cross was made 10 times, and counts of eggs laid and eggs hatched 
were compared. The same numbers of control crosses gave us the normal egg 
hatch. The results clearly demonstrated that 2-day-old pupae are the most 
sensitive. Whereas in the 24- and 7?2-hour-old pupae one. batch wes the 
most sensitive, the 4e-hour pupae demonstrated sensitivity scattered over 
five. consecutive sperm batches. Like the other pupal periods, however, 
they presented a peak of dominant lethals in the 5~-6-day sperm batch. 


It is of interest to note that many investigators agree that CO 
inhibits the cytochrome system. Inhibition, or simply low cytochrome 
oxidase level, is indicated by Bodenstein and Sacktor in second-day pupae 
of D. virilis. Other workers claim that CO may enhance the induction or 
mutations in an adenineless colonial strain of Neurospora crassa and 
attribute its effect to the reduction of molecular oxygen by the flavo- 
proteins. Our results are very much in line with those of other workers, 
and may be explained tentatively on the basis of a reduction of cytochrome 
oxidase in the 48-hour irradiated pupae. 


r 


Horikawa, M., and Y, Kuroda. A new culture medium was devised for 
The in vitro Cultivation of culturing blood cells of larvae of D. 
blood cells of D. melanogaster melanogaster in order to investigate 
in a synthetic mediun, the genetic and biochemical relations 


among single cells of various strains. 
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Third-instar larvae (about 80 hours after hatching at 25° C) of various 
strains grown in sterile conditions were transferred to the sterile synthe~ 
tic medium on a depression slide. Blood cells were obtained by stabbing the 
larval bodies with a needle under a binocular microscope in a glass steriliz- 
ing chamber. When the blood cells obtained from ten larvae were dissolved in 
1 ml of the synthetic medium, they showed, an optimal concentration (about 
500-1000 cells per mm’). The suspension of blood cells was removed from the 
depression slide and transferred to roller tubes. The volume of medium in 
each tube was brought up to 1,0 ml, and the tubes were rotated at 1 revoiu- 
tion per 5 minutes at 25° C. One drop of cell suspension was pipetted from 
the culture tube every other day and treated with 0.2% Difco trypsin for 
hemocytometer count. sf 4, 


In the roller tubes the blood cells showed normal movement and mitosis 
for at least 2 weeks without a change of medium. The cells degenerated less 
rapidly in this improved medium than in the (K-6) medium previously used. 


Recently, it was found that blood cells of third-instar larvae of 
Oregon-R increased 7.5-8 times in number in 8 days whereas cells of some 
tumorous strains increased only 3 times during the same period. This fact 


indicates that there may be differences among different strains of D. melano- 


gaster in mitotic activity of the blood cells. The problem is being investi- 
gated. 


Imaizumi, T. New lethal strains Four new lethal strains of very low 
from the wild stock Miyazu of hatchability were found in the wild 
D. melanogaster. Miyazu stock (collected in August 


1958). The first was derived from 
outcrossing of Miyazu 1 @ x Oregon-RS 1 6 (1 among 3 pairs), the second 
from an X-rayed Miyazu male (3800 r), the third spontaneously from the first, 
and the fourth from inbreeding of Miyazu 1 @ x Miyazu 16 (1 among 8 pairs). 
The death rate in each lethal strain exceeded 50% of the eggs laid. De- 
tailed studies of these strains are now in progress. 


Jacobs, M. BE. Relation of sex Colorimetric determinations of dopa- 
tO dGopa~oxidase activity in oxidase activity at 30° C in flies 
D, melanogaster. grown at 25° C disclosed that adult 


females showed very much more activity 
than adult males. Late~larval females (just before pupation) showed a 
higher rate than similar males, but the difference was less than that be- 
tween male and female adults. 


Kanehisa, T. Flavines, pteridines, Third-instar larvae of tu and v tu 
and metal metabolisms related to strains, raised on three synthetic 
the formation of melanotic tumors media containing different quantities 
in Drosophila. of riboflavine and xanthopterine, 


were analyzed qualitatively and 
quantitatively for flavines and pteridines by means of fluorospectrophoto- 
metry and spectrophotometry, and were also tested by paper chromatography . 
and electrophoresis. Control samples underwent the same tests. The 
analyses clearly showed that flavin adenine dinucleotide (FAD) is intimately 
related to acceleration of tumor formation, showing an antagonistic relation 
to isoxanthopterine, which seems to have a positive effect on melanin forma- 
tion. With reference to the vrevious data on metal analysis (Kanehisa, 


a 
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1958) , it is strongly suggested that FAD, together with molybdenum and 
‘probably rion, plays an important: role in the mechanism of tumor formation. 


Kato; M. Analyses of component . . The: author reported in’ 1956 (DIS-30) 


fatty acids in D. Hetanogester. - . the ‘strain-specific pattern of fatty- 


acid content in D. melanogaster, and 
uggested that fatty acid plays some important role in metabolism and 
eccnthy Recently, the work was extended to separate analyses of the 
saturated and unsaturated fatty acids of pupal lipids. The lipids were 
mercurated and then the unsaturated fatty acids were separated by means 
of reverse~phase paper chromatography. Comparative quantitative analyses 
“were carried out with the aid of the densitometer and by comparing ex- 
tinctions of absorption spectra. In ali ‘the strains tested the following 
acids. were commonly found: oleic (18 carbon atoms), palmitoleic (16), 
myristoleic (14), lauroleic (12), linolenic (18), linoleic (18), and 
arachidonic (20). According to.the strain, the content of oleic. and of. 
.palmitic acid varied with that of linoleic and of linolenic acid, respec 
tively. On the basis of patterns of content of these ungaturabad fatty 
acids, the strains were sorted into three groups: group A consisted of 
Tokyo, Oregon, Oregon-RS, Saikyo, and Canton-S; group B of ae cn, se, st, 
cl, and bw;- group C of w, v bw, cn bw, and st bw.’ 


By application of the ‘bromazon reaction method, saturated fatty acids 
were distinguished from unsaturated ones. It-.was found that stearic acid 
(18 carbon atoms), palmitic (16), myristic (14), lauric (12), capric (10), 
caprylic (8), and butyric (4) were major constituents. These were commonly 
found-in each strain, but there were group specificities as to quantities 
of the saturated fatty acids. Group A contained both stearic acid and 
palmitic acid in large quantities. Group B was conspicuous in having a 
large amount of palmitic acid and equal amounts of stearic and myristic 
acids, White-eyed strain of group C was easily distinguished by the 
presence of large auantity of these fatty acids in bulk. Data obtained 
from gas-liquid chromatographic seis corroborated the results described 
above. 


The differences in patterns of saturated and unsaturated fatty acid 
content of pupal lipids are very suggestive in connection with the meta- 
bolic pathways of lipids and the relation between genetic constitution of 
strains and pattern of lipid metabolism in Drosophila. 


Khishin, Aziz F. Formaldehyde Chemical mitag gens are usually mixed 
solutions applied by submersion. with the food of Drosophila larvae or 


adults, injected into their body 
cavities, or administered in the form of vapors. They can also be applied 
as solutions in which the various developmental stages of Drosophila, with 
the exception of the adults, are immersed (Khishin, 1956). It is sug- 
gested that this last method be called the "submersion method," 


Tested for ret veers texdleghs aqueous smidetons of formaldehyde ported by 
submersion proved to be successful in inducing recessive sex-linked lethal 
mutations in at least some stages of the male germ cells (Khishin, 1956 and 
unpublished). In addition to inducing mutations, the treatment affects the 
percentages of emergence and also the fertility of the emerging males” 
(females not tested). Hmergence is usually lower than that of controls, 
and there is a degree of sterility in the treated males, varying from a 
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slight lowering of fertility to complete sterility. The severity of these 
effects depends on the concentration of formaldehyde in the solution, on the 
duration of treatment, on the developmental stage treated, and, to a great 
extent, on the handling of the material after submersion. The purpose of 
this communication is to report the range of concentrations, and the periods 
of submersion, that can be used successfully for treating larvae and pupae 
of D. melanogaster with aqueous solutions of formaldehyde. 


The three larval instars, prepupal, and three pupal ages were subjected 
to treatments. The ages were chosen to coincide with the appearance of the 
different stages of the male germ cells, or with different ages of the same 
germ-cell stage. Thus, calculated from the time of egg laying, the following 
were the ages treated: larvae, 40, 70, and 104 hours; prepupae, white stage, 
about 115-120 hours; pupae, 136, 160, and 184 hours. 


The concentrations of formaldehyde solutions tested were 5, 10, 15, and 
20 per cent. The duration of submersion varied from 15 to 60 minutes for » 
larvae and prepupae, and from 1 to 4 hours for the pupal ages. The following 
concentrations and periods were found to be most suitable (i.e., gave reason- 
able emergence and fertility). 


Larvae: list instar, 10% formaldehyde for 15 minutes. If necessary, 30 
minutes may be used, but emergence will be as low as 15-20%. For the 
rest of the larval period, 10% up to 30 minutes, and up to 15% for 15 
minutes. 

Prepupae: 10% for 15-30 minutes. 

Pupae: up to 15% formaldehyde for 3-4 hours. 


With these concentrations of formaldehyde and periods of submersion, emerg- 
ence is usually from 50% to 70% and sterility among the males is less than 
20%. 


Kikkawa, H. Genetical analyses From among many parathion-resistant 
of resistance to parathion in strains of D. melanogaster, the fol- 
D. melanogaster. lowing six, obtained from various 


localities, were analyzed genetically: 
Hikone (Japan), WMB (Japan), KSL (Sweden), SYSM-1l (U.S.A.), HIQ-2 (U.S.A.), 
and TG-57j (Korea). The experimental results showed that resistance to 
parathion in each strain was controlled mainly by a single dominant gene 
located at 64.5 on the second chromosome. In other words, the mechanism of 
resistance to parathion seems to be identical in different strains of D. 
melanogaster from different parts of the world. i 


King, R. C. Ot8genesis in fu/fu- It has been shown (Growth 21: 239) that 
females. flies homozygous for the gene fused are 


semisterile because of ovarian tumors, 
which increase in frequency as the flies age. About 50% of the otcytes of 
S-day-old fu females are tumorous. E. Glassman pointed out to me that chro- 
mosomes deficient for fused are produced when crossing over occurs between 
the C1B and y* inversions. Accordingly, crosses were made betwoen In y*, y* 
males and fu/C1B females to produce double-inversion daughters. These were 
crossed to fu males, and in the Fo generation 11 fu/fu- females were obtained 
which were phenotypically fused Bar. None of these females laid eges. Two 
females, sacrificed when 2 days old, showed no ovarian tumors. The rest, 
sacrificed when 7-8 days old, contained ovaries that were completely tumorous 
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with the exception of a-few stage-14 oBcytes. Thus flies Peete or 
homozygous for fused have ovarian tumors, and the tumor frequency increases 
with age. Hemizygous flies, however, show a more extreme ovarian abnor- 
mality and are completely sterile, It thus appears that the gene fused is 
hypomorphic rather than amorphic. , ey E 


King, R. C, O&genesis The morula” females used in this study 
in mr | arose in a stock of genotype mr“/Bld, 
In(2R)Cy obtained from the California 
Institute of Technology. Homozygous females and heterozygous males were 
grown together on cornmeal-molasses-agar medium at 25° C, and the repro- 
ductive systems of 14 females (6 to 7 days old) were examined as Feulgen-~ 
stained whole mounts. Ogenesis appears to be normal through stage 4. 
The compound, nurse~cell chromosomes then fall apart into their components, 
and these chromosomes condense to metaphase dimensions and then degenerate. 
The o&8cyte karyosome also disappears. The result is the production of 
chambers with a normal envelope of follicle cells surrounding a cyst of 
sixteen Feulgen-negative cells. The largest chambers correspond in size 
to normal stage-6 ocytes. OS8genesis was more regular in 1 of the 14 
females, Here the oScytes in stages 1 through 7 appeared relatively normaL 
Often, however, one or two of the fifteen nurse-cell nuclei behaved in the 
abnormal fashion described above. Stage-8 nurse-cell nuclei broke down 
into a series of Feulgen-positive droplets, which were carried into the 
oBcyte. O8cytes in stages 9 through 13 were not observed, but stage-14 
ofcytes were noted which contained Feulgen-positive spheres in their 
osplasm. Morula females occasionally lay a few translucent, fragile eggs 
with chorionie appendages truncated or absent. Such eggs never develop 
into larvae. 


The effects of Selection was conducted for large and 


Kitagawa, 0. 
X-ray irradiation on selection small numbers of chaetae on the 4th 
response. _ | and the 5th abdominal plates in an 


isogenic strain of D. melanogaster 
originating from strain Ore-R and designated the P line, and also in a 
hybrid between two isogenic strains, namely Ore-R and Samarkand, which 
was designated the C line. Selected parents in each generation were 
treated with X-rays (1500 r) just before mating. The high and low lines 
were classified in four lots, according to whether the treatment included 
(1) both sexes, (2) only females, (3) only males, or (4) neither sex.. The 
selection intensity was 20% (6 out of 30 in each sex), except that no 
selection could be found in some later generations because of high sterili- 
ty due to irradiation. After the 20th generation, lots 2 and 4 of the P 
line showed little or no response, whereas some response (a few units in 
chaetae counts) was obtained in lots 1 and 3. In the C line, a response 
was observed in all lots, an especially large response being obtained in 
lot 1. Lot 2 showed a response nearly equal-to that of lot 3. These re- 
sults seem to indicate that the remarkable effects of X-rays in inducing. _ 
new mutations in polygenic systems and in increasing recombination, especi- 
ally in females, may release already~existing genes. The response in lot 2 
of the C line was strengthened by both effects, whereas in lot 3 the res- 
ponse was induced mainly by the former. Furthermore, the mutation rate in 
the polygenic system investigated under the influence of X-rays was thought 
to be higher in males than in females. 
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Lederman-Klein, Ada. A method One of the striking features of the 


for testing the influence of . homeotic mutant eyeless-ophthalmoptera 
used culture medium. (see J. Hered. 49: 262-266) is its 

} 3 penetrance, which exceeds that of most 
other multifactorial homeotic mutants. The increased penetrance of the 
ovhthalmoptera protrusions observed in old versus fresh cultures might be due 
to maternal age, to changes in the culture medium, or to both. The frequen- 
cies of affected flies among the progeny of females aged for 2, 5, and 9 days 
before oviposition were 64%, 77%, and 80%, respectively, but the difference 
between mothers aged for 5 and 9 days was not significant (P~ 0.2). The 
effect of used culture medium was tested by rearing ey-oph flies in bottles 
used previously by other strains. 


Seven pairs of e or of y w flies per bottle were allowed to oviposit 
for 5 days and were then replaced by ey-oph parents aged 24-48 hours. Con- 
trols of ey-oph on fresh medium were started at the same time. After another 
5 days all ey-oph parents were discarded. The penetrance of the homeotic 
phenotype amounted to 92.9+0.5% (N = 2645) in bottles used by e flies and to 
97.2+0.4% (N = 4372) in cultures inhabited by y w, as compared with 84.7+0.5% 
(N = 4372) in the controls. Penetrance is thus shown to be raised by the 
conditions prevailing in the old medium. This method is more satisfactory 
than scoring old bottles, because of the poor yield of “second generation" 
flies which, furthermore, may overlap with flies of the first generation. 


Lewgoy, F., A. R. Cordeiro, C. V. Homozygous strains obtained from 


Tondo, and H. Winge. Chromato- natural-populations samples from the 
graphic study of homozygous and El Destino Hacienda, La Plata, 
Fy intercrosses in D. willistoni. Argentina (6 homozygous for chromo- 


some 2 and 7 homozygous for chromosome 
5) and from Eldorado, R.G.S., Brazil (11 homozygous for 2 and 16 homozygous 
for 3), as well as 19 F, intercrosses of second-chromosome~homozygous 
strains and 15 F, of third-chromosome-homozygous strains were studied by 
two-dimensional paper chromatography. The first solvent was the upper 
phase of n-butanol--acetic acid--water, and the second n-propanol--1% 
ammonia (4:1:5 and 2:1 respectively). The most interesting results of the 
study of these 74 strains can be summarized as follows, 


Isoxanthopterin spots were present for all the strains, but varied 
much more among the homozygous than among the Fy intercrosses, these having 
"strong" intensity of this material. In the Eldorado homozygous strains, 3 
second-chromosome and 7 third-chromosome showed "weak" or ‘tmedium" concen- 
tration. 


Sepiapterin increased in the intercrosses of El Destino. The homozy- 
gous strains from this locality showed smaller amounts of this substance 
than those from Eldorado. Some strains homozygous for El Destino second or 
third chromosome lacked sepiapterin or possessed it in amounts below the 
limits of detection. These strains "weak" or lacking in sepiapterin also 
lacked the llm spot of willistoni; that is, the Fl 7 of melanogaster 3 
Hadorn and Mitchell, PNAS 37: 650, 1951). According to Forrest, Hatfield, 
and Van Baalen (Nature 183: 1269, 1959), the Fl ? is the deoxy derivative 
of sepiapterin. Homozygosis for the second chromosome appears to decrease 
seplapterin and Fl 7 more than does homozygosis for the third chromosome. 


Biopterin occurred in all the strains mentioned here, and also increased 
in intensity among the Fi individuals as compared with the Py homozygous 
strains. 
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2 aminom rionyed carboxy~pteridine and spot 6 (probably flavine 
adenine dinucleotide) were present in all the strains, but were weak and 
medium, respectively, in. the homozygous, strains, “rising to medium and 
strong, respectively, in the ¥y- 


» Several other fluorescent spots, hot yet identifica, exhibited the 
same increase, Some, very weak or apparently absent. ‘in the homozygous 
strains increased to weak, medium, or strong among the Fy, suggesting that 
the "new" “Hybrid substance" may be a résult of the general increase in 
pterin content. qGS 


iters, H. The mutagenicity of In order to study the influence of - 
tiemilend En tophospiornn tie number of ethyleneimino groups on the 
(Thio-TEPA). . . mutagenic activity of a compound, and 


_to determine whether or not the basic 
compound has any Heainy on this action, experiments are in progress wit 
ethyleneimino compounds of different compositions. Below are the results 
obtained in the Muller~5 test after feeding a solution of Thio-TEPA for 3 
days under the same conditions as in former experiments with TEM and other 
ethyleneimino compounds. The administered concentration of 0. ,00023% 
(0.7 ng/300 ‘ec) is the highest dose that allows a good yield of progeny: 
(as in TEM). The results show that the mutagenic activity of the compound 
is of the same level as that of TEM, but clearly higher than that of 
2,5-bis~ethyleneimino quinone, which possesses two ethyleneimino groups 
only. it is conspicuous, on the other hand, that.in the brood pattern 
(3-day broods) there is a sharp decrease of rate in the 3rd brood, which . 
is not observed in the experiments with TEM and with the quinone compound, 


Chromosomes Lethals 
Brood _ tested No. 0 
patos, 1227 92 7.45 
LL 845 579s 6576 
III ST1L105 35° =2299 
Lund, D. E. Further observa- Laboratory strains of several other 
tions on the incidence of CO American Drosophila species, in addi- 
sensitivity in North American ' ‘tion to those reported by. D. L. 
species of Drosophila. Williamson in DIS-31, have recently 


been found to have some sensitivity to 
COs. They are: D. algonquin (Lincoln, Nebraska); D. azteca (Durango, 
Mexico) ; D. macrospina a (Albuquerque, New Mexico; Cross Anchor, South 
Carolina Forced Mexico; Halsey, Nebraska; Miller, Georgia; Seward, 
Nebraska): D. macrospina limpiensis (Datagonia, Arizona) ; D. pallidipernis 
(Bucaramanga , Brazil); pe prosaltans (Belem, Brazil; Baquete, Panama; and 
San Isidero de General, Costa: Rica). Except for the Nebraska strains, 
there were kindly furnished by Drs. Marshall Wheeler and L. H. pA) ag 
of the University of Texas. ; 


Sensitivity can be induced in flies resistant to COo by. panei Fs them 
with an extract prepared from sensitive flies. The author has successfully 
induced sensitivity in a laboratory strain of D, macrospina (Seward, 
Nebraska) by means of an extract prepared from a COs-sensitive strdjn of 


D. melanogaster (Oregon). D. azteca (Durango, Mexico) and D. pseudoobscura 
(Hidalgo, Mexico) heave also been made sensitive by injection with an 
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extract prepared from a sensitive strain of D., affinis (Weeping Water, 
Nebraska). The sensitive strains from which the extracts were prepared were 
kindly furnished by Dr. D. L. Williamson. Only in D. pseudoobscura has the 
sensitivity induced by injection been transmitted to the offspring. A 100%- 
COo-sensitive strain of D. pseudoobscura has now been established from the 
Fo generation of the injected flies. The inheritance of the sensitivity ia 
being investigated. Although COs sensitivity has been found in a few wild 
De pseudoobscura collected at Niobrara, Nebraska, it has not so far been 
possible to establish a stabilized COj-sensitive strain of this-species by 
selection. 


Makino, S., and H, Takada. A survey of Drosophilidae was under- 


Drosophilidae from the Hidaka taken in the Hidaka Mountain Group, 
Mountain Group in Hokkaido. August 1-10, 1959, using traps and 


some nets, The major part of the 
collection was made on Mt. Toyoni (1105 m high). A total of 664 specimens 
was obtained, comprising the following species: Amiota variegata, Leuco- 
phenga gquinquemaculipennis, Mycodrosophila shikokuana, Drcsophila alboralis, 
D. auraria Type A, D. auraria Type C, D. pifasciata, D. coracina, D. ezoana, 
D. funebris, Ds. histrio, D. histrioides, D. immigrans, D. lacertosa, D. 
moriwakii, D. nigromaculata, D. sexvittata, D. suzukii and D. testacea. 
They included two rare species, D. auraria Type C and Mycodrosophila 
shikokuana. 


Malogolowkin, C. Transfer of the It was reported by Malogolowkin and 
SR factor of D. equinoxialis to Poulson (Science, 1957) that the 
other species. "sex-ratio" factor of D. willistoni 


could be transferred by injection of 
o6plasm of abnormal eggs from “sex-ratio” females into adult virgin females 
from normal-sex-ratio strains. The same procedure is now being followed to 
inject abnormal eggs from “sex-ratio" females of De equinoxialis into the 
abdomens of adult virgin females from normal-sex-ratio strains of the same 
species and of D. willistoni and other closely related species. Although 
the data sre still few, there is a strong indication that the "sex-ratio" 
factor of D. equinoxialis can be transferred to females from normal-sex- 
ratio strains. Further studies are now in progress, 


(This work was supported by a research grant from the National Research 
Council of Brazil.) 


Mather, Wharton B. Additions The following is the summary of a 
to the Drosophila fauna of paper in manuscript which has been 
Australia. submitted for publication. Illus- 


trated descriptions are given of two 
new species from Australia, D. fumida of the Pholadoris subgenus and D. 
rubida of the immigrans species group, together with distributional records 
of 14 other species. The phylogenetic positions of the new species, in the 
light of anatomy, and hybridization tests and the evolution of their larval 
brain chromosomes, are discussed. 


Mather, Wharton B. Cytological The cytological evolution of the 
evolution in the immigrans Australasian representatives (D. 


species group. " immigrans, D. setifemur, D. rubida, 
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and D. SD. B). of the im tumitecana. artes group is being javestiaater” .D: 
immigrans. has a Ek ee plate of 3 pairs of rods and a pair of V's eis 
setifemur 2 pairs of rods, a pair of V's, and a pair of dots. D. moda 
* pairs of V's, and 2 pairs of rods, and D. sp. B 2 pairs of V's, a pair 
of rods, and-a pair of dots. All ae a giant -chromosome configuration of 
4 long arms. and a dot. These species will not hybridize; but, by a com~ 
parison of banding patterns among the species, 11 paracentric inversions 
have been detected (4 in 1, 3 in 3,,and 4.in 2L). In D. rubida a strain 
from Rabaul (New Britain) has been crossed witha strain from Cairns 
(Australia). Using the Cairns strain as a standard, the Rabaul strain 
shows one simple and one: complex. inversion in the thira chromosome. The 
inversion polymorphism of the group.is being further investigated. 


Mather, Wharton B. Drosophila ‘A preliminary survey of the Drosophila 
survey of the Territory of pape, fauna of New Guinea was made in May 
and New Guinea. ’ 1959, utilizing banana baits. The 


-areas sampled and the flies. taken are 
listed in the table. Owing to the difficulty of accurately separating the 
females of the melanogaster species group, they have been listed as a group. 


Port Moresby Goroka Kavieng- Rabaul Lae 
Pholadoris subgenus 
D. novopaca o 
2 ni 

D; Spe ne : 3: : 1 LE a ze 

g wid 48 fd 9 
D. bryani 6 SL 3 6 6 14 

Q A7 ye 13 B 2 
melanogaster group 
D. serrata 6 73) 8) 5) 2) ) 
D. pseudotakahashii d 1) Si moh) ae ene’, 
D. ananassae 6 259) 17) ) 163): 26) 
D. sp.-B.-. 6d - ) 4739 -5) 629 LST ) 1879 ) 162 
Derev. Gae oo 17) 1) 16) 54 1) 19) 
eens Ds 2) Senet Wee ) oe 4) 
immigrans group 
Deut kes 6 ) 17 1 13 28  2,0..52 

Q 25 6 34 49 
D. rubida 6 deste 2 aight 64 ee Ae 17 

“9 Ps pe 1 15 22 25 

D. setifemur d 106 2 41 Bot. 


~ 146 . he 25 


ee 


a 
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Miyoshi, ¥. ‘Effects of “some ©. An’ interesting | case of eien in 
alkaTi: Tnetal ‘fons on the de- terms of “developmental hindrance was 
velopment of De ‘melanogaster. found between Na-ion and K- or Ca-ion. 


The strain-specificity of suscenti- 
bility to NaCl has already been reported (DIS-31, -32). The toxic effect of 
the agent upon developing flies seems to depend on the action of the positive 
Na-ion, not the negative Cl-ion. Both K- and Ca-ions produce a similar ef- 
fect. hihanesct: 1 
The emergence rates of bw (Kyoto) and Ore-R-S, the latter. strain sus- 
ceptible to NaCl, were tested with a culture medium consisting of 2 g agar 
powder, 10 g sugar, 10 g ary yeast, C.4 g tartaric acid, 100 cc deionized 
water, and various concentrations of NaCl, KCl, or CaCl. In the control, 
which was reared with culture medium to which salts were not added, the 
emergence rate of eggs was 68% in bw and 73.6% in Ore-R-S. With culture 
medium containing NaCl at a concentration of 1.0 M the rate was reduced to 
50.2% in bw and 2% in Ore-R-S. When a very small amount of KCl was added at 
a concentration of 0.05 M to the medium containing 1.0 M NaCl, the rate 
increased to 89.8% in the former and 55.8% in the latter (1.8 and 28 times 
the initial rates, respectively).. A similar increase in emergence rate was 
also obtained with CaClo instead of KC1; the rate became 89 .0% in bw and 
50.5% in Ore-R-S. 


From these results it is surmised that the toxic action of high concen- 
tration of NeCl is counteracted by the addition of a small amount of either 
K-, or Ca-ion, even though these are also toxic to developing flies when added 
in high concentrations. The effect of the Na-ion seems to be far greater 
than the effect, if any, of the Cl-ion. 


Morita, T., and T. Tokuyama. In the white locus of D. melanogaster 
Pigment in white-locus alleles. 10 or more alleles are known. Analy- 


sis of the genic action of these 
alleles should be useful for investigating the function and fine structure 
of the locus. The amounts of red and brown eye peorau ie in female flies of 
strains w, wi, wof2, we, w4, we0, wel, wsat, ana wt (Ore-r), and of hetero- 
ZyYZous hybrids, were beh econ by the "double extraction” method. Results 
of the analysis are shown in the table. 


Red Pigment Brown Pigment 
ty we we wee at at wy w® we we woat wt 
w 0,0 0.0 
wo OVE OF Lh ae eo 
wo O73 0.9 bes ae) 7.4 ou 
we? ; LEA ae ee) 4,1 LR: 16.9 20.4 Zoo 
wat reg eo Dek 442 4.4 82.9. SLO 90.6 “76.7 9 2 
w 73.9° 70.6 66.9 65.5 68.3 100.0 ea27 Fale 


92.8 79.6 88.4 100.0 


ee eee 


ee ts es 


On the basis of the results, the alleles of the w locus can be classified in 
four groups. The gene in the different groups is assumed to be a dissimilar 
unit of function. . 


November 1959 Notes and News - Research 149 


Muller, H. J. A simplified In the system of cyclic breeding for 
breeding system for detecting lethal detection that we described 
sex~linked lethals in succes- previously (DIS-26: 113-114), two 
sive generations. types of males are used in alternate 


generations, and their X chromosomes 
zigzag. These males must be added from separate supply stocks since the 
male offspring of the test crosses are sterile (so that the females are 
automatically virgin). These complications are avoided in the scheme cur- 
rently used, which employs parents of the composition y w®t tn/y In49 v 
B.YL @ and y* scVl.yS/y In49 v B.yL 6. In each generation females of the 
type shown above are bred individually (those homozygous for v and B being 
discarded) to their fertile brothers. These fertile brothers are genetic- 
ally like their father, the brothers with y w®* being sterile for lack of 
yb, In case such males are absent from a given culture (because of a 
lethal or a small number of offspring) they may be supplied from other 
cultures. Thus virgins are unnecessary here. Moreover, individuals pro- 
duced by nondisjunction, being recognizable, can be avoided in breeding. 
And in the rare cases of breakdown of the given X-Y system the individual 
breeding scheme, by giving evidence of extensive secondary nondisjunction, 
allows a prompt discontinuance of the aberrant line. This scheme affords 
a test for lethals in both the maternally and paternally derived X chromo- 
some of each female bred, and after the first generation allows exclusion 
of all pre-existing lethals of the maternal line. Of course other inver- 
Sions and markers could be substituted in place of those noted, with the 
exception of yellow, which is essential unless the less easily recognizable 
mutant achaete be substituted for it. 


(This work was supported by a grant from the U. S. Atomic Energy 
Commission, Contract AT(11-1)-195.) 


Muller, H. J. An attached-X In order to allow the continuance of 
chromosome set-up of excep- free competition between diverse X 
tionally high stability. chromosomes of males for an indefinite 


number of generations, with a minimal 
risk of crossing over between them, it was necessary to devise a set-up in 
which males of the given types were always in the presence of females 
having attached-X chromosomes that could not, in effect, become detached 
and that were very unlikely, even if triploidy occurred, to engage in effec~ 
tive exchange with the separate X derived from the father. For this purpose 
the males were all provided with both the female-sterility genes singed(5) 
and ocelliless whereas the attached X's were provided with singed(x8) in one 
arm and ocelliless in the other, together with inversions to prevent un~ 
wanted crossing over, and lethals (at least one in each arm) to kill males 
receiving a detached X. One arm of the attached-X's was given the composi- 
tion y ct™ oc ptg car and a lethal, induced for the purpose by Carlson, 
lying in the,neighborhood of car, and the other arm was provided with y 
In49 sn** ct—,Inct. The last block of symbols represents a lethal cut 
allele that was induced in connection with a large inversion that. probably 
has one break close to cut and the other in the proximal heterochromatic 
region, thus overlapping In49 and effectively preventing crossing over 
between the arms, except for a small amount to the left of In49.. The 
attached X's having this constitution are designated by the abbreviation 
"snocty" while the separate X's of the males are all termed "snoc," with 
additional symbols for any other genes that reavire specification (e.g., 


ty snoc"), 


.< 
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It will be noted that, although any males with detached X's-die, any 
females with them are sterilized by the genes of the sn or o€ locus. As 
for triploid females, crossing over could occur in them between the paternal 
X and the non-inverted arm of the attached X's. Females with attached X's 
derived from such crossing over, if it was to the right of sn, would be ~ 
sterilized by sn, whereas if it was to the left of ct they would in effect 
retain their original composition; only in the very rare case of crossing 
over between ct and sn would there be a significant change, involving the 
acquirement of ett. As for males derived from such crossing over; if it was 
to the right of sn, as would happen in some two-thirds of the cases, they 
would become sn* but acquire ct2, However, the fact that such males have 
never been found in the extensive examinations made of these cultures shows 
that a change in composition of the males caused by crossing over, between the 
detached and attached X's of triploids occurs to a negligible extent. 


This scheme of breeding is being used on a large scale in the experiments 
by Helen U. Meyer and the writer which test for the existence of invisible 
mutations affecting fitness. 


(This work was supported by a grant from the U. S. Public Health 
Service, Contract RG-5286(2).) 


Muller, H. J. Antimorphic So few cases of antimorphically react- 
behavior of Cataract. ing mutants have been found that each 


.new one deserves being reported and 
investigated. Cataract eye, Cat, of Belgovsky (sometimes symbolized spacat 
because of its allelism to L. V. Morgan's sparkling, spa) falls in this 
class. Lethal when homozygous, it produces a visible ommatidial “*roughening" 
in the posterior portion of the eye in the heterozygote with a normal melano- 
gaster fourth chromosome, but no visible effect with a normal:simulans fourth 
in-an otherwise melanogaster genotype (Muller and Pontecorvo, 1941). In 
melanogaster triplo-fourth (otherwise diploid) genotypes it produces more 
extreme roughening when there are two Cat and one normal fourth chromosomes, 
but is not lethal; the eyes are normal, however, when there are one Cat and 
two normal fourth chromosomes, Thus the degree of the phenotypic abnormality 
with melanogaster fourth chromosomes follows the graded ‘series +/0 Stress 
+/+/+ = +/+/cat < +/Cat < +/cat/cat < Cat/Cat. That Cat is not simply a 
neomnorph is shown by the normalizing effect of +, at least on the lethality, 
when added to Cat/Cat. It is of course possible that the competitive action 
is exerted by a competition for substrate (as Stern found to be the case with 
some cubitus alleles) rather than by the induction of a reaction actually 
antagonistic to that induced by the normal allele. In this case the reaction 
induced by Cat could be at the same time a neomorphic one, since it is not 
visibly affected by changes in the number of the + alleles unless Cat itself 
is present. It may be that dominant cubitus, ci’, falls in this category 
also. If so, however, it has a different level of penetrance, inasmuch as we 
find that, unlike Cat, it produces a markedly mutant phenotype (of cubitus 
expression) when in company with two non-cubitus fourth chromosomes in triplo- 
fourth diploid melanogaster. These differing properties make the mutants 
useful in reciprocal ways in tracking the segregation of fourth chromosomes. 


(This work was supported by a grant from the U. S. Public Health 
Service, Contract RG-~5286(2).) 
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Nolte, PIA Retinular SNA Tg Adults and pupae of D. nelenogaste” and 
pignents. é -.. +: + D, pseudoobscura have been studied by 


means of the electron microscope to 
obtain a clearer picture | of eye structure and.pigment granule growth. The 
red pigment or ‘drosopterin is found in the distal parts of the secondary 
pigment cells without any admixture of the brown pigment, but also in the 
basal parts of the secondary cells and in the postretinal region, where a 
mixture of pigments occurs. The brown pigment or ommochrome occurs as the 
only pigment in the primary cells, but is mixed with the red pigment in the. 
secondary cells and in the postretinal region. The rhabdome consists of 
six normal retinulae whose bases, on the basement membrane, are dilated 
into bulbs blocking the lawer. ora of the rhabdome, and a seventh or dis- 
placed retinula whose basal end: has sront can -enee cytoplasm and is in 
close connection with the nucleus of the eighth retinula, which is much 
reduced. In the distal tips of the seven retinulae small granules of the 
ommochrome cluster around the rhabdomeres. In the dilated bases of the six 
normal retinulae, granules of this pigment, twice the size of the former, | 
occur in:large numbers, In the base of the seventh retinula, in the 
electron-dense cytoplasm, a layer of granules of the same. pigment occurs, 
the size being intermediate in comparison with the other two types of 
granules. About twenty eye-color mutants have been studied submicroscopic- 
ally in D. melanogaster and four in D. pseudoobscura. These retinular 
granules : may be absent in some mutants, but generally their sizes a9 not 
vary in correlation with different amounts of ommochrome. 


Ogita, Z. ‘An attempt to reduce Further experimental results with 

and increase insecticide resis- phenylthiourea and phsenylurea selection 
tance in D. melanogaster by : pressure supported the hypothesis pre- 
selection pressure. sented in previous papers (Botyu-Kageku 


23: 188, 1958; Nature 182: 1529, 1958), 
that phenylthiurea selection pressure can eliminate a dominant gene (2-65t) 
for resistance to DDT, BHC, and parathion, and restore these insecticide 
susceptibilities in surviving flies, whereas phenylurea pressure can res- 
tore these insecticide resistances in surviving flies, and that both 
pressures can produce nicotine sulfate-resistant flies, DDI susceptibility 
restored by one or several selections. with 10 mM phenylthiourea was not so 
high as that of Canton-S jertracnd nay susceptibte strain in D. melano- 
gaster) but came close to it. ait . 


Ogita, Z. toxicdty of cin an In previous papers, it was reported 


thiourea and phenylurea that resistance to DDT, BHC, parathion, 
derivatives to several D. and phenylurea is negatively correleted 
melanogaster strains resistant _ with resistance to phenylthiourea. 

or susceptible to insecticides. Some chemicals were tested to determine 


whether they have the same peculiar 
property as phenylthiourea. It was found that p-halogen substituents of 
phenylthiourea, such as p-chlorophenylthiourea and p-bromophenylthiourea, 
are negatively correlated with DDT, BHC, parathion, and phenylurea, and 
that p-halogen substituents of: phenylurea are positively correlated wivh 
these i mers amma 


Laa. 


is 
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Oshima, C. Genetic variability It is assumed that natural populations 
in resistance to DDT and to . are heterogeneous for factors for re~ 
dieldrin in wild-type strains gistance to DDT and to dieldrin and 


of D. melanogaster. that the expression of resistance is 
i : : ‘normally distributed. Using 4% DDT 
test papers, the levels of resistance were measured for 27 strains collected 
from different localities in Japan, for four strains collected in foreign 
countries, and for 3 isogenic strains. Dosage-mortality regression lines 
for the different strains were estimated from cumulative mortality data after 
exposure of the flies to the test papers for 8 and 16 hours. Some of these 
repression lines were flat, indicating heterogeneity in the polygenic system; 
others were steep, suggesting greater homogeneity. Tests for resistance to 
dieldrin carried out on several strains with 0.4% test papers gave similar 
results. As another measure of genetic heterogeneity, counts were made of 
the numbers of bristles on the fourth and fifth abdominal sternites of 100 
female flies from each of 23 wild strains--a character assumed also to be 
under polygenic control--and the coefficients of variation were computed. 
If two aberrant strains were excluded, for the remaining 23 strains a highly 
significant negative correlation was obtained between the slope of the 
dosage-mortality regression line and the coefficient of variation of the 
sternal bristle numbers. 


Oshima, Ce, and 0. Kitagawa. Male flies of an isogenic Samarkand 
Effects of induced lethals on strain of D. melanogaster were ir- 
viability in heterozygous radiated with 500 or 1000 r of X-rays, 
condition. and twenty-seven second-chromosome 


lethals were found by testing with 
Li-5; Cy/Pm; Ubx/Sb. Each lethal gene was maintained in balanced condition 
with the Cy inversion and the other two major chromosomes were replaced by 
nonirradiated ones from the original strain by appropriate matings. Thus 
the genetic backgrounds of these flies having different lethals were almost 
uniform. Before testing for viability of the lethal heterozygotes, locali- 
zation tests were carried out. It was not definitely established that each 
lethal was due to a single point mutation, but twenty-six lethal genes were 
presumed to be at different loci, Two lethals, dis and too» were identical. 
Semnarkand male flies were mated to Cy female flies of these balanced lethal 
stocks, to test the viability of lethal heterozygotes, and the numbers of - 
offspring (cy/+ : 1/*+) from several replicated cultures were scored and com- 
pared. The percentage of lethal heterozygotes (1/+) was expected to be 50, 
but the over-all average percentage was estimated to be 46.3024. The per 
centages of two lethal heterozygotes were over 50, but not significantly, and 
the percentages of six lethal heterozygotes were significantly below 50. 
These percentages should be corrected by the ratio of Cy/+ and +/+ flies in 
the Fp offspring. The results show that almost all the lethal heterozygotes 
had lower viability than the original isogenic flies. Experiments for de- 
termining the degree to which individual lethals from natural populations 
lower viability when they occur in heterozygous condition are being carried 
out by Pearl's method. 


t 


Paik, ¥. K. Further studies of Some results of preliminary tests on 
lethal concentration in a Korean this subject, made with 1957 collec- 
population of D. melanogaster. tions, were summarized in DIS-32, pp. 


145-147. Around the end of August 
1958, another collection was made at one of the three localities, Najoo. 
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This population sample is designated NJ-58h in the following. descriptions. 
From tests of: a total of 139 second chromosomes, the Bae date were - 
obtained: " She 


SGuthines frequency (le. + seni-Le.):. 7.9142,298 
‘Lethal allelism rate (%): 41.6748,21 aio 


Comparison of the NJ-57i and NI-58h abba shows that the lethal frequency 
dropped approximately 5.5%, and the amount of allelism increased by about 
five times in 1958, The statistical Syecacet are significant, not in 
frequency (P = 0. i131) but in amount (a/SE,=5.22, P< 0% 0001). The occur- 
reneé of such drastic annual change is interpreted by the author. as being 
due to the effect of genetic drift, which. can operate. in a small popula- 
tion. The data strongly suggest that the Najoo population had not been 
breeding successively large enough through the years, but might have been 
reduced greatly in size, periodically and occasionally, during the period. 
This hypothesis may be further supported by the results of allelism tests 
between the 17 lethals from NJ-57i (one stock was lost) and the 9 lethals 
from NJ-S8h in which no alleles were detected. 


These findings give added support to. the conclusion that the breeding 
structure of D. melanogaster populations in Korea provides a rather inter- 
esting casein which the lethal mutation load is very low, perhaps the 
lowest, as compared with that reported so far for. .the second chromosome of 
this species or the eouivalent chromosome of other pean t 


Nonrandom distribu- All the lethals (including identical 


Paik, Y. K. 

tion of lethal genes in the ones) derived from the, NJ-o71, TG<57j, 
second chromosome of D. melano- and QI-57i collections (see DIS-32: — 
gaster: in natural populations. + .145-147)--43 in all--were tested for 


localization in the second chromosome. 
Preliminary. localization of each of these lethals was accomplished by the 
use of a marker chromosome carrying the two dominant genes Bl (54.8) and 
L* (72.0). After this initial test, which showed the presence of the _ 
lethal gene in either the left or the right arm, the lethal chromosome was 
tested a second time, or a third when necessary, with either one or bovh o2 
the following two marker chromosome st ‘Pra 170. 8)--Pin GG) sions Gary 8 oe 
J (41.0). 


Among the total of 28 different lethal. chromosomes (excluding the 
identical alleles), 12 represent "multi-locus lethals"; 1 is a chromosomal 
lethal (deletion); and 15 are “single~locus lethals." The most remarkable 
fact noted is that all the single-locus lethals recovered are either in the © 
right arm or near the centromere region, none in the left arm outside the 
centromere region. The distribution of single-locus lethals is apparently 
not a matter of chance alone in these populations. Even when the multi- 
locus lethals are taken into consideration, a theory of nonrandom distribu- 
tion seems justified. This view is further strengthened by examination of 
the loci of the visibles recovered in the three populations. Except for 
four new mutants (unlocalized), only one is in the left arm, 3 are in the 
right arm, and the remaining 8 are near the centromere region. 


Thus the present data show that the distribution of lethals in the 
second chromosome is not due solely to chance but is concentrated either in 
the night arm or near. the centromere region. Details will be published 


elsewhere soon. 
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Pipkin, S. B. Time of Dobzhanskyts (1930) experiment deter- 


development of sexual mining the time of hatching of. the 
forms in D. melanogaster. various types of progeny of triploid - 


females at 279 © was repeated at 
2240.59 C. Fertilized y*3 ru ca triploid females were allowed to lay eggs 
during a 2-hour period and then removed from the bottles. A covnt was made 
of flies hatching every 2 hours for 4 days; every 6 hours for 2 days, and 
once on the 8th and 10th days. Beginning with the appearance of the first 
imagines 244 hours later, the sexual forms emerged in the sequence indicated 
by the following mean hatching times, stated in number of hours after the end 
of the egg-laying period: diploid female, 287.1710.63; triploid female, 
295,33+0.35; diploid male, 303,.5540.64; intersex, 331.0540.81; superfemale 
565.8945,50; supermale, 406.0049,12. Mean developmental time was 87,93 
hours longer for diploid females at 229 Cothan at 27° c (Dobzhansky's study), 
and correspondingly longer times were required for other sexual forms. Al- 
though the order of hatching of the various sexual forms at 22° C was similar 
+o what Dobzhansky found at 27° C, one distinct difference in development at. 
the two temperatures was observed. At 22° the earliest-hatching intersexes 
(223A) emerged only 24 hours after the first diploid females and 24 hours . 
before the median hatch of diploid females. All sexual forms continued 
hatching to the 10th day after first emergence of imagines. At the higher 
temperature (27°) Dobzhansky found that practically all the individuals 
representing balanced chromosomal sexual forms (diploid females, 2X2A; trip- 
loid females, 3X3A; diploid males, 1X2A) hatched first. Then for a short 
tine scarcely any flies emerged until the intersexes, followed by the super- 
sexes, began hatching. Hence the lower temperature (22°) is a more favorable 
environment even for the unbalanced intersexes. 


The percentages of the different sexual forms developing at 22° as 
progeny of triploid females are as follows: -diploid females, 58.54; diploid 
males, 18.96; triploid females, 12.84; intersexes, 28.66; superfemales, 0.50; 
suvermales, 0.42. These percentages agree rather closely with those found 
by Dobzhansky,. 


*Prevosti, A, Natural breeding In February 1958, two pupae of D. 
She OL D. ambigua Pom. ambigua were found in slime flux of 


Quercus ilex, in a wood of this 
typically Mediterranean tree, in Vallvidrera near Barcelona. In March 1959, 
another pupa and six advanced larvae, which developed into adults of D. 
anbigua, were found in slime flux of another specimen of Quercus ilex in the 
same wood. It is interesting to notice the ecological similarity of the 
breeding site of the European D. ambigua to that of D. pseudoobscura, since 
D. ambigua is the only European species of the obscura group that crosses 
with D. pseudoobscura. 


Prout, Timothy. Correction for Maternal influences ‘on quantitative 
maternal influences in popula- characters constitute a disturbing 
tion sampling. factor in the study of genetic dif- 


ferences among sets of gene pools 
derived from natural populations. One solution is to make reciprocal crosses 
between the populations being studied, thereby obtaining a quantitative esti- 
mate of the maternal influences involved, which in turn permits correction. 


For example, the table shows a set of wing-length determinations on the 
female progeny of D. pseudoobscura collected at Prescott, Arizona and Keen 
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Camp, California and on the reciprocal ‘Futg between them. The difference 
between the Py means. is 8 mm x 160, which value does not differ signifi- 
cantly from zero (t = 1. 15). However, | the difference between the recipro- 
cal Fits is 3.9 mm x’ 100, which does differ from zero (+ = 4.27, DF = 50), 
thus indicating maternal influences. Assuming the maternal int ences. are 
acting on the Pits as well as the Fjr,, and taking into account the direc- 
tion of this action, in this case the "true" difference between the Pj, 
should be their observed difference plus the difference between the reci- 
procal Fits or .80 + 3.90 = 4.70 mm x 100. Since this latter figure is the 
sum of two differences involving all four original means, its sampling 
variance is the sum of the sampling variances of the individual means 
(1.3190). A "t" value may then be derived, testing the hypothesis that the 
value 4.70 mm x 100 does not differ statistically from zero. The value so 
obtained is t = 4,25 (DF = 128), which is significant... Thus, if.reciprocal 
crosses had not been made, the gene pools of Prescott and Keen Camp would 
have been judged identical, woerees the correction for maternal influence 
revealed them to be diferent: ‘The writer is in possession of some-data in 
which the maternal se ES at, SPER reverse the apparent relationships 
of the Purse 04 d 


Female wis Jewett: in mn x 100 of populations of D. pseudo- 
Sei and their crosses derived from Prescott, Arizona (P) 
and Keen Camp, California (XK) x GPP 3 


Female Parent Male Parent 2° "Mean 5% N s* Aq” 

P, =P x «Seuss 1SB63. 10670 ABS 6R488> Os 

Py K x K 157.5 8.4675 S77 02043 

Fy tg x K 156.0 9,56: 2920 04156 

Py K x FE feoes 12.19, 29 04203 

ook: 1.5190 

Ray-Chaudhuri, S. P. and A. S. Experiments were designed to detect 
Mukherjee. Mutagenic effect _ visible mutations in D. ananassae and 
of guinhydrone on melanogaster sex-linked lethals in ek me Lanogast er 
and ananassae. ~ , after treatment with aqueous solutions 


ar ‘of quinhydrone of different concentra- 
tions, namely; 107° u, 1072 m, 107 m, 1.6x107! um, 2.0x107l u, ana 2.5x 
1o7~lyu. «The quinhydrone sonitione were mixed with the medium in ite propor 
tion of 20 ce of quinhydrone to 200 ce of medium. Stocks of only twelve 
different visible mutations have been established from the mutations ob- 
tained. Others could not be used owing to low viability or. fertility. of 
the mutants... Four. of them are sex-linked and the others autosomal. Some 
of these: mutants were recurrent in the same and in different eS tse CA 
thus yielding a high frequency of visible mutations. 


‘The total frequency of sex-linked lethals and semilethals in melano- 
gaster, tested by the C1B technique, was.approximately 4%-6%, and the 
frequency of visible nutations in D. ananassae ranged from of to 15%. The 
variation in-the rate is in no way “correlated with the doses of is N ate 
in the different experiments. The control series gave a frequency of 0. 03% 
to 0.13% for sex-linked lethals in melanogaster and only 0. 2% to 0.4% for 
visibles in ananassae (see the table). © The Se obtained by this 
treatment are being reported elsewhere. 


Mee. 
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Conc. - No.chro- Sex-linked Sex-linked Tisibles 


Ses: uin- No-males osomes lethals semilethals — 
Tented aire teatec tested No. Freq. No. Freq. ND “Ye aees 
Oregon-R 1079 M 100 PALO «290. (3 9A BE  BeOh e+ Sl. on loch 
to 
2x10-1 M 
Oregon-R Control 50 LeGde? ok -08% 0 © 0 0 
Howrah + 1073 M 100 TEL .e hE on rebeen) OD O. +, 144 911634 
to ) 
ex1071 w : 
Howrah + Control 50 831 0 0 ) 0 g 236% 
R¢hrborn, G. Mutation tests © Triethylenemelamine (TEM) and trim- 
with melamine and trimethyl- ethylolmelamine are both derivatives 
olmelamine.' of melamine. For purpose of compari- 


son, melamine and trimethylolmelamine 
were fed for 3 days to males by the same method used by Ltters (1953) for 
testing the mutagenic activity of THM. Melamine applied in the form of a 
0,0023% aqueous solution and as a 1% aqueous suspension did not show any 
effect in the Muller-5 test (8/2065 = 0.39%, and 8/5304 = 0.15%). Trim- 
ethylolmelamine gave corresponding results when administered as an aqueous 
suspension of 0.0023% (4/1131 = 0.35%). Feeding this substance in the form 
of a 1% suspension produced the following results: 


Brood Chromosomes Lethals 
tested No. b 
ni 378 20 Dace 
Tr 439 16 3264 
ELI 260 10 Sate, 


The lower mutagenic activity of trimethylolmelamine compared with TEM may be 
explained by the fact that the former compound is less soluble, or that it 
possesses rectilinear oxymethylamino groups instead of cyclic ethyleneimino 
groups (TEM). The basal compound, melamine, seems to have no share in the 
genetic activity of its two derivatives. 


Seng, J. H., and R. C. King. The nutritional requirements of 
Nutritional requirements for axenically cultured D. melanogaster 
normal o8genesis in D. larvae have already been defined. 
ine lanogaster « It was anticipated that adult re- 


quirements which would permit full 
fertility of females would fine similar; although it is well known that adult 
survival can be maintained on sugar-water alone, 


Axenically reared flies were transferred under sterile conditions to 
6-x-l-inch tubes containing the test diet as a fluid in a nonabsorbent 
cotton base. After 4 days of feeding, females were transferred to 3-x-l1- 
inch vials stoppered with a cork having a dise of agar on which the eggs 
might be laid. Egg production was then assessed by counting the eggs laid 
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during a 24-hour period, and egg viability by counting the eggs that had 
failed to hatch after a further 24 hours of incubation at 25° C. The ob- 
servations were repeated after the adults had fed for 8 days (after. which 
time they were transferred to fresh food), and again after 16 days' feeding 
on the synthetic diet, whenever this was necessary. A standard larval food 
medium (Sang's 1955 medium C) was taken as prototype, and the qualitative 
requirements of the adults determined by omission of individual constitu- 
ents. The standard complete food gave a productivity (number of viable 
eggs) similar to that found with live yeast, so that effects of omission 
can be expressed as a percentage of this standard. 


The results may be summarized as follows. The figures in parentheses 
show productivity after 16 days! feeding. 


Nutrient omitted Productivity Nutrient omitted Productivity 


_on 9th day ) on 9th day 

1. arginine — | 4g, "17, thiamine | 100% (100%) 
2. histidine 12% 18. pantothenic acid 100% ~ 

3. isoleucine re) = 19, nicotinic acid- Pai 

4, leucine 0 Se mrO Tole acta 15% 

5. lysine 6) . 21. riboflavine 5% 

6; methionine . Gail ie . 22. pyridoxine Py 

7. phenylalanine © ) 23. choline. on 100% 

8. threonine ) 24. biotin 100% © 

9. tryptophan 0 _ 25. cholesterol 100% (100%) 
10. valine *) 26. fructose ; 100% - oe 
11. glycine 18% 27 RNA: , 100% 

12. glutamic acid © 100% 28 or K . 7 FO 

13.. serine | 100% 29. P 14% - 
14. proline mae TS Aa 30. Mg ) 

15. cystine 7%, Centon 100% 

16. alanine 6% 


The most surprising of these results are the failuré to demonstrate an 
adult requirement for thiamine or for cholesterol, both of which are essen- 
tial for larval development; the apparent lack of requirement for panto- 
thenic acid; and the failure of omission of RNA to affect fecundity or 
fertility. 


The ovaries of flies fed diets lacking isoleucine, leucine, lysine, 
phenylalanine, threonine, tryptophan, valine, methionine, nicotinic acid, 
folic acid, pyridoxine, riboflavine, K, Mg, or P lack otcytes in stages 8- 
ll. Since these are the stages during which yolk synthesis occurs, it 
appears that these nutrients are essential for vitellogenesis. Pyridoxine- 
deficient ovaries show additional abnormalities which involve the o&cyte, 
nurse cells, and follicle cells. O8cytes are often located in the center of 
an egg chamber, and whether this abnormal position is the result of active 
migration or passive displacement is not known. The growth of the various 
elements of a chamber may be retarded to different degrees. For example, a 
chamber of volume equivalent to stage 8 may contain a stage-7 odcyte and 
nurse cells whose nuclear volumes correspond to stage 9. The follicular 
epithelium often contains pycnotic cells, although the nurse cells are 
morphologically normal. The epithelium may hypertrophy in a localized area, 
or clusters of follicle cells may enter the interior of the chamber. Nurse- 
cell nuclei are often deficient in Feulgen-positive material in a manner 
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reminiscent of sn°6@ and fs 2.1 nurse nuclei. As was mentioned by us in 
DIS-32 (p. 132), Mg is required for yolk synthesis but not for chamber pro- 
liferation. The other 14 nutrients listed above are required for chamber 
proliferation and for maintenance of preyolk chambers and germaria. Pro- 
longed omission of any of these factors from the diet leads to degeneration 
of the posterior o8cytes in each ovariole. Nurse cells degenerate before — 
follicle cells. Eventually each ovariole may contain only 2 or 3 otcytes. 
The germaria become spherical, contain no germarial cysts, and show no 
mitoses and little cellular detail. 


(This study is part of a collaborative program carried out during the 
tenure of R. C. King of a National Science Foundation Postdoctoral Fellow- 
ship while on leave from Northwestern University.) 


Savhagen, Ruth. A new method of In mutation work with X-rays and 
studying frequency of induced chemical mutagens, several attempts 

genetical damage and at the same have been made by various indirect 

time the treated cell stage. methods to correlate the sensitivity. 


period with the treated cell stages. 
This is a more direct method to study frequency of induced genetical damage 
and at the same time the treated cell stages. The indication of genetical 
damage adopted for the experiments was occurrence of XO males, and the 
criterion of early meiosis (prior to anaphage I) was the induction of non- 
disjunction between X and Y in the males. 


The females were taken from y w sn 92 x y w sn; scot 66, and the males 
from yl® 99 x yl6; sc8% gg. Normal offspring would give y females and w sn 
males. Individuals that had lost X or sc® Y, and consequently were XO, would 
phenotypically be y w sn; and eggs fertilized by an X; sc~ Y-carrying sperm 
(nondisjunction) would give wild-type females (y w sn; y-°; scot), As such 
females may also arise through induced crossing over between the X and Y 
chromosomes, each wild-type female was tested individually. The majority 
were due to nondisjunction. The males were irradiated with 1100 r in air 
when O-1l or 3-4 days old. Immediately after irradiation the males were 
transferred to a mating box. The first mating period lasted 4 hours, but 
from the 4th day onwards the mating periods were 24 hours long. The results 
are shown in the ee 


There was a sharp increase in frequency of wild-type females on the 7th 
day after irradiation. The frequency reached a peak during the 8th day, 
after which it dropped. From this it may be concluded that the broods from 
the 7th to the llth day after irradiation correspond to early meiosis (prior 
to anaphase I). From the table it is also evident that, regardless of the 
age of the male at the time of irradiation, the peak of nondisjunctional fe- 
males will occur in the same brood. In both experiments the number of XO 
males rises steeply from the 4th brood, reaching'’a peak on the 8th day after 
treatment and then decreasing towards the llth day. Thus there is agreement 
between the highest X-ray sensitivity and cells treated in early meiotic 
stages. But there are also points of disagreement, as a high frequency of 
XO males is obtained during the 4th to 6th days after irradiation, when the 
rate of nondisjunctional females is at the control level. Experiments on 
this problem are under way. 
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period © ___Cricdevrold males | __Sn'dayvold males _ 
after -%X0 dd % Non- Total % XO 66 % Non~’ Total 
irradiation dis}. 92 ‘offspring disj. 99. offspring 
Q-4 hours 0.46 O.Gl299 BO fos 0.32 O05: 44,635 
4th day 0.3% 0,03 62,692 0.20 OG He aaorer 
Sth day O25 0,03 6&0 5552 0.43 0,02 38 ,766 
6th day mos 0,01 24,735 0.68 — OL05 17,818 
7th day 2.8 Vee =" 18,100 1,24 OV Ee Veto oe 
Sth day 3 et? OVDL "hS S50" IOS Ogi te OTL War Ge 
9th day 2259 > Oats TTD 0.96 0,13° 8,724 
10th dev 0.54 0.18 27,946 0,49 0.14 + EOL 
lith dey 0.46 O14 30,044. ° ~ 0.19 0.05 oot 
. - ; ‘ “D ; : ; : 
Scharloo, W. Expression of ci Uniform adaptive reactions by wild-type 
at different temperatures. _ populations are thought to originate 


through natural selection which favors, 
within a population of individuals reacting in different ways, those that 
exhibit the most useful type of reaction. There is support for this 
hypothesis in the fact that wild populations do not react uniformly to 
abnormal environmental conditions. On the strength of this view one might 
expect that the same experimental change in environment would result in 
diverse reactions in different individuals or populations, as would also 
an abnormal genetic situation such as that produced by introducing a mutant — 
into a wild genotype. An experiment was carried out by introducing the 
balanced fourth-chromosome mutants ciD/spalat into three wild stocks re- 
cently obtained. Flies were reared at 20° and 25° CG, and the expression 
(z) of cil was measured as the percent ratio of length of fourth to 
third vein distal of the anterior crossvein. The results, shown below, 
were obtained by measuring the left wings of 40 females and 40 inales in 
population 1 and 60 females and 60 males in populations 2 and 3. 


E in females E in males 
259 20° 25°-20° P 25° 20°. 25°-20° P 


A | RR 


6.6 50.4 -4.2 0.001 
035° ~39< +0.7>0.14 
D8 292 +2.9¢ 0.001 


a A RN I Nc ee 


2-5 86 6e. =A ECOLOOLE & 
Po a ee OT ee 


1. Steenbergen 5 A. 
2. Kolmar 4. : 

3. Leiden a. 5 
The presence and direction of the reaction of a measurable wing character 
dependent on ci) is clearly a property of the developmental system in- 
fluenced by ceiD rather than of the mutant gene itself. Thus the reaction 
is entirely dependent on the genetic background. 


Seto, F. Respiration curves Data of a preliminary nature have been 
of some pupal lethals. ; obtained regarcing oxygen consumption 


in some "pupal" lethals. A simple 
capillary respirometer was used to measure the oxygen uptake of individual 
pupae during the prepupal and pupal stages. Several readings were taken 
at specific intervals each day during the 4-5 Gays of pupation. No attempt 
was made to determine the specific respiration rates. From data obtained 


Wtee 
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with 20 nonlethal controls an “average” oxygen consumption curve was plotted 
as a standard for comparison.. It resembles those described-by Chen (Z. i. 
A.V. 84:38, 1951) and others, in showing a gradual decrease in oxygen con~ 
sumption aueeere the first half of pupation and an increase for the rest of 
the period. The respiration curves of six lethal strains, ‘which have their 
period of action primarily in the prepupal or pupal stages, were then com- 
pared with the normal curve. In'none of the cases was the ozygen consumption 
curve of the pupal lethal like that of the normal, in general form or in 
total oxygen uptake. Lethal NA, which has its period of action in the late 
vupal phase, showed 4 gradual decrease in respiration rate, as in the normal, 
for the first half of the pupation period, but the decrease continued for the 
rest of the period. The total oxygen consumption was 80% of normal. In W51, 
N32, CoSA, and Co? the over-all shape of the curves- was similar to that of 
NLA but the initial rates were somewhat lower than normal and-the decrease in 
oxygen consumption was greater. The total oxygen uptake was less than half 
that of normal. There appears to be a general correlation between the extent 
of development and the rate and amount of oxygen consumed. Although N61 is a 
tprepupal” lethal like N51, the respiration curve is quite different. During 
the first 1, 1/2 days the oxygen consumption is equal to the normal but then 
there is no appreciable uptake the rest of the time and respiration is eta 
near-zero level. Since the number of: pupae tested has b een small and the 
experimentation is in its initial stages, no conclusions will be attempted 
at this time. 


Shima, T. Variation in The second to fifth abdominal segments 
triangular-black-spot patterns of D. nigromaculata are generally 

of the tergite in D. nigro- characterized by the presence of tri- 
maculata. angular black spots. Several varia- 


tions occurred in black-spot vatterns 
of the tergite among D. nigromaculata flies collected in the University 
Botanical Garden, Sapporo, during the period from May 1957 to September 1958. 
It was found Pte Close study that the black~spot patterns are divided into 
seven types; A, B, C, D, HE, F, and G. The results of a study of 739 speci- 
mens are summarized in the table. 


No. Types of pattern 
flies Sonenqnonmsietietainooaes Total 
observed y . B Cie D Bouck G 
Male 1S 7% 336° -80 210° SF? 3S 386 
Female 15) be. JOS: PLOW §68 see. ae OOo 
Total VSr, OS (26 o eS see Games 739 


It was found that type C was most frequent. There was no seasonal 
variation in pattern. The development of the black spots was also studied 
in flies after emergence. It was observed that the black spots stabilized 
their patterns 70 hours after emergence at 209 GC. The question remains 
whether the variation in black-spot patterns is attributable to genetical or 
to environmental factors. . 


. 
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Sobels, F. H., D. Bootsma, 4 ' The induction of crossing over by 

and A.D. Tates. The induction formaldehyde food in male Drosophila 
of crossing over and lethal: — larvae has been studied in correlation 
mutations by formaldehyde food | with stage sensitivity for the produc- 
in relation to stage specificity. tion of lethal mutations. The occur- 


_ rence of bunches of identical or 
complementary crossover products was used as an indication that spermato- 
gonial stages were sampled. In this, way we attempted a further verifica- 
tion -of Auerbach's conclusion that postspermatogonial auxocytes are most 
sensitive to the mutagenic action of formaldehyde given in the medium. 


Immediately after hatching, first-instar larvae ofthe genetic compo- 
sition +/dap b cn bw were placed on a medium containing 3% agar, 10% sugar, 
and 10% dry yeast, to which various concentrations of formaldehyde (BDH) 
had been added. Male flies hatching from such cultures were crossed with 
Vv seSl tn-49 se3; do b cn bw females. This stock permits one to test for 
crossing over in the second chromosome, as well as for lethals in the X 
chromosome; it was kindly placed at our disposal by Miss K. Nordback. To - 
study the pattern of sensitivity in the treated testis, the males were © 
given three virgin remales per male at three-day intervals. ~ 


Of the different concentrations tested, we found 0.25% formaldehyde 


most effective in the induction of both lethal mutation’s and crossing over. 
Pooled data for comparable concentrations were 10% lethals in 1264 tested 
chromosomes in brood A, 3.5% lethals in 1532 chromosomes in brood B, and 
0.9% lethals in 1506 chromosomes in brood C. This pattern of sensitivity, 
with highest frequency of mutetion in the first brood, decline in the 
second, and a sharp érop in the third, is in all respects similar to that 
described by Auerbach and Moser (1953). 


The table presents pooled data of five experiments on crossing-over 
induction. a. 


er a e Brood A Brood B » Brood C 
Number of gametes . 7449 Noe peice 20 O95 
Single recombinants ilk is gi 13 
Crossover bunches fa 8 x 
Crossing-over events aL 19 14 
Percentage . HT S28 RG ALKOS 0.054 


The data show that crossing-over events (bunches of complementary or, 
identical crossovers taken as one recombinational event) are significantly 
more frequent in brood A than in brood B (normal deviate X= 35.026; P< 
0.003). The same is true for single recombinants (X = 3.86; P< 0.001). 
Stage specificity thus apparently also applies to the induction of: crossing 
over by formaldehyde feeding. . ; 


In comparison to single recombinants, the number of bunches in brood B 
is significantly greater than in brood A ir a95,645°P (0.02). “Taking 
bunches as an indication of spermatogonial crossing over, these results 
agree well with Auerbachts idea that peak sensitivity to the mutagenic 
action of formaldehyde food is characteristic for a postspermatogonial 
stage of sperm development. 


Tt is admitted thet recombinations involving one marker only cannot be 


Wtees 


; 
: 
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distinguished from induced mutations. at the loci under study. — The distribu- 
tion of the induced recombinations suggests, however, that in the present 
study we have been dealing mainly with induced crossing over; 10 were located 
between dp and b, 29 between b and cn, and 15 between cn and bw. The 
preference for cw occurrence of chemically-induced crossing over in the 
central part of the chromosome corresponds with findings of Whittinghill 
(1954) on crossing over induced by radiation. £ 


Continued breeding tests showed that the ereat Sere of all recombi- 
nant chromosomes is viable in homozygous condition. These data suggest a 
similarity between the processes involved in crossing over induced by 
chemicals -in Drosophila males and those of normal crossing over in females. 
Since we did not free the second chromosomes from lethals before use in 
these experiments, the small remaining portion of recombinants that was 
homozygously lethal may have originated from pre-existing lethals. 


Sokoloff,.A. Studies of As part of a study of quantitative 
quantitative characters in characters in populations of D. 
D. pseudoobscura. ' pseudoobscura derived from various 


localities in the distribution of this 
species, two problems-have been investigated that may facilitate the work of 
other investigators using this species in similar problems. The first con- 
cerns the guestion whether the environmental conditions under which a given 
generation is reared will influence, by way of a maternal effect, any quanti- 
tative character measured in subsequent generations. The second is a 
practical problem: An investigator may lose a collection of adult flies 
from a particular locality between the time it is entrusted to the post: 
office and the time it arrives at the investigatorts laboratory several 
thousand miles away. Since the vials contain food, there may be eggs or 
larvae produced by one or many flies that have undergone a certain degree 
of starvation en route. If, on arrival at the laboratory, the material is 
transferred to fresh medium and the emerging flies are mass mated, will the 
quantitative characters measured in the group differ materially from those 
of flies reared under optimal conditions throughout their developmental 
history? In other words, will the data on quantitative characters obtained 
by this means be representative of the population of the particular locality? 


To answer these questions, material collected at the Grand Canyon was 
transported by car to Cold Spring Harbor, New York. On arrival, female 
adults were introduced ixdividually into culture bottles to insure the es- 
tablishment of stocks. Half the bottles were placed in a 24° C incubator, 
the other half in a cool incubator maintained at 16° C. The medium from 
each of the two transporting vials (containing eggs and larvae of various 
ages) was transferred to two culture bottles and placed in the 249 incubator. 


On emergence, the Fy flies from these mass cultures were introduced en 
masse into oviposition bottles, young first-instar larvae were picked up from 
spoons containing medium, and introduced 30 per vial into 10 vials containing 
4 ec of standard cornmeal-molasses~agar medium. All ten vials were placed in 
the 16° chamber. .The Fo adults emerging from the vials were aged for several 
days to allow complete hardening, then sacrificed; and the right wing and 
right hind leg were mounted in paraffin oil for later measurements. 


From ten individual cultures maintained at each temperature, ten females 
from each of five cultures were mated to an equal number of males from the 
remaining five stocks in an oviposition bottle. Thirty young first-instar 
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larvae were introduced into each of twenty vials. Half of these vials 
containing F, larvae derived from 24° F, were placed in the 24° incubator 
and half in the 16° chamber. Similarly, half the larvae from 16° Fy were 
reared at 24° and half at 16°. 


The data for this experiment are summarized in table 1. A t value of 
S.i5 (,0nt Pao 205) is obtained when the tibia length of Fo females derived 
from 24° Fy and reared at 240 is compared with that of Fo females derived 
from 16° F, and reared at 249, Since neither this character in males nor 
the other Characters investigated in males and females derived from the two 
sources showed amy significant difference, the anomalous value must be 
attributed to chance. It can be concluded that there is no maternal effect 
in the three characters investigated. 


Turning to the second problem, the data are summarized in table 2. If 
we. compare these data, for flies derived from Fy that presumably were semi- 
starved to varying degrees during their early stages of development, with 
data for flies that received optimal] food conditions but experienced a 
change in temperature (i.e., with the data for 6 Fo, tees 1), we see that 
the results are nearly identical, — 


It should be noted that Prevosti (Cold Spring Harbor Symp. Quant. 
Biol. 20: 294, 1955) , believing that the environment in which D. subobscura 
females had geyeioged might influence quantitative characters of the Ba5 
decided to measure Fo progeny. The results of the present experiments 
suggest that, in studies of quantitative characters of populations of D. 
pseucoobscura, it is not necessary to wait for the second generation to 
avoid 4 possible maternal effect associated with uncontrollable fluctua- 
tions of the environment in which the mothers are reared. These studies 
also show that, if acults are lost en route and if larvae are available in 
the mailing vials, the (Fy) adults emerging from them can be used to obtain 
quantitative measurements in the Fo that will be characteristic of the 
population from which the sample was derived. 


In D. robusta, Stalker and Carson (Evolution 3: 330, 1949), using 
Fisher'ts DPiscsiminant Function (Do), found a high De value to be charac~ 
teristic of a relatively northern phenotype. Samples of D. pseudoobscura 
have been obtained from different geographic localities and progeny reared 
under controlled econditions.* Calculations of Do values, are in progress. 


(Supported by a grant from the National Science Foundation.) 


Note: See following pages for tables 1 and 2. 
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‘Table 1/ 
| BES BE Seen S.E. 
A. Po 
Males WL 77 52.36 .07869 
ww 26 27.62 .04853° 
TL 88 20.52 - 203249 
Females -WL - 143, - O27 529°: 206054 
. ww TAB <1. 89G¢80, nei + reOBO064 
TL 14.7 21.63 201209 
B Fo 
Males : eB 52.52 209934 
WW 113 27.63 07160 
TL, 113 20.82 .04257 
Females WL 102 57.97. * .08485 
Ww 102 29,87 .06912 
TL, 102 Por , 03757 
C Fe 
Males WL 118 57.61 207234 
Ww 118 29,79 .06980 
? TL 119 21.96 .03315 
Females WL 85 3.3 .03615 
ww a5 32,34 07116 
TL 9% 22.90 605878 
meg 2 
Males WL 130 57,38 .1882 
Ww 130 29.66 1019 
TL 130 21.88 .07819 
- Femates WL 107 63.75 61163 
ww 107 32.253 .06489 
TL 107 23.10 .04628 
A = Fp reared at 24° from Fy reared at 24°. 
B = Fo reared at 24° from F, reared at 16°. 
C = Fo reared at 16° from Fj reared at 24°. 
D = Fo reared at 16°° from Fy reared at 16°, 


=8 


z=. 
Gi 


wing length 
wing width 
tibia lensth 
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Table 2 
N m+ S.E. 5.0. 
Males LW 101 O7 ig 08657 ~9090 
WwW 101 29298 205901 ©6196 
LL 101 21.81 203065 20218 
Females Li 166 63.14 ~ ,08346 iO se 
Wy 166 3200 204660 26002 
LL 166 £2090 sUnooL 4612 
Sulerud, R. L. An investiga- The tarsal segment index is proposed 
tion of possible aids for as the ratio of the lengths of the 
separating males of D. affinis right first and second prothoracic 
subgroup species. tarsal segments, that is, first-seg- 


ment length diviced by second-segment 
length. This index was determined for males of five D. affinis subgroup 
species; seven of the strains were raised at the two temperatures indicated 
in the table. The mean ratio values and ranges for the different. strains 
ere shown in the table. In D. athabasca and D. azteca the first tarsal 
segment was always longer than the second (although : several specimens of D. 
azteca were found in which the two segments were nearly ecual). ey Be 
tolteca and D. algonguin, on the other hand, the second tarsal segment was 
always “longer; and this was also generally true for D. affinis (4 excep- 
tions out of 100). 


Further investigations may show that the tarsal segment index is useful 
for separation of males of certain pairs of the five species considered. 
Interspecific differences as to relative length of the first and second 
tarsal segments also exist in females of the D. affinis subgroup. In the 
strains studied, however, these differences were small (though sometimes 
significant), not affording separation; the females of all five species 
examined always had tarsal segment index values greater than 1.00. 


The work of Hsu (1949) on the genital apparatus of male Dresophila 
indicated differences as to number of “primary teeth” on the "primary 
clasper" of the hypop;ygiun among various species of the D. affinis subgroup 
(i662, D. affinis, D. algonquin, D. azteca, and D. narragansett). In the 
present | study the munber of primary teeth + ae determined in males of 
laboratory strains of D. athabasca and D. azteca (SO males of D. athabasca 
and 60 of D. azteca, the strains ; having equal representation.) The genital 
Sle ie has right and left groups of teeth, and the ranges given below 

refer to the number of teeth in one group. However, since tooth number 
determinations were made separately for both groups, the ranges are based 

on the total variation within each clasper for the flies examined. The 
following are the tooth~number ranges observed. D. athabasca: Alaska (2 
strains, College and Matanuska Valley), 8-11; Michigan (2 strains, Cheboygan 
and Iron Mountain), 8-10; New York, 8-10; Ontario, 8-9; Wyoming, 8-10. 

D, azteca: California, 4-6; Mexico, 4-6. In the few strains of each 
Species examined, all D. athabasca feiss had 8 or more primary clasper 
teeth whereas no more than 6 such teeth were found in any D. azteca speci- 
Although it was necessary to observe the claspers under rather high 


men. 
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magnification (ca. 100 X) in order to count the number of teeth, the rela- 
tive sizes of the groups of teeth could be distinguished with a dissecting 
microscope (¢a. 30 X). ; “of - 


ieee 189% faa © 
aborator hod eR > oon, Sema peaietenar: -° Speman 
ah Tarsal segment Tarsal segment 
strains ; : 
n index values n index values 
D. tolteca 50 0,700r0,;0050 50 0,823+0.0045 
Nicaragua '  (0.732-0.880) (0.754-0.875) 
Bolivia 30 O~eSL7t0.01L79 
(0,702-0.920) 
Mexico 30 Oe Tort sO159 
(0,.716-0.870) 
Colombia 30 0.80440 .9076 
(0.714-0.882) 
D. algonquin Pa Oeorone «0007 50 0,83640.,0070 
Wisconsin (0,735-0,886) _ (0.750-0.933 
Nebraska . 100. . 0.82340.0087 
(0,'725-0.900) | 
D. affinis 50 0.2375+0 .0090 50 0,.355+0.0094 
Texas (0,763-1,002) (0.739-0.977) 
New York 50 0,.86040,0052 50 0,93040.0089 
(0,762-0,932) (0.830-1,.08) 
D. azteca 50 Lela. O10 50 LetoxU.0Uso 
California (T0S=1.22) ~~” (1 e07= 1a) 
Mexico &0 1, 1120 .0049 
ARO" 220) 
D. athabasca 50 1,24+0.0087 50° 1.22+0.0083 
Quebec (¥.12-1.39) (1.16-1.39) 
Alaska 50 1.22+0,0057 40 1,23+0.0111 
(i. tes) 27) C1 eeiG Sr} 
suzuki, D. T. Investigation Seven stocks of X-ray- and mustard 
of the ruby locus for position gas-induced ruby alleles, kindly 
pseudoalleles in D. melanogaster. supplied by Dr. F. H. Sobels, were 


tested for pseudoallelism. Each 
mutant stock was crossed with a laboratory stock of ruby, and crosses were 
made between the mutant stocks in all possible combinations. None of the 
autosomes contained inversions. ‘The alleles studied obels S-S: 
rbl6~4 | rpl8-16 | rpis-8 | rbtt<s. rb25- 28 rbe?- 4 ae 26 ee 
12,000 and 20,000 flies were examined in each cross and no wild-type 
procenn: were mecavenca: 
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Taira, T., and S. Nawa. A Previous reports have shown the impor- 
note on pigmentation in the tant role of pteridine metabolism in 
eya, ~< . eye-pigment formation in D. melanogas- 


ter. The localization. ors pteridine 
dehydrogenase in the abdomen was reasonably deduced from. the. absence of 
isoxanthopterin (IXP), derived from enzymatic oxidation of 2-amino-4- — 
hydroxypteridine, in the head and its presence in the abdomen. Another 
hypothesis may be required to explain the reaction system of the enzyme in 


the eye. 

4 Red eye pigment Pteridine 
Strain (ODs599/m1/me). BFS in eye IXP in testis 

al & aah earn e 
Ore-R 22.1 16.5 24.1 
BB B.5 79 25.1 
bar-3 7.6 6.8 23.8 
L* Bet 3.8 ie 
Dp 5.0 4.2 26.5 


ee ne me ete me ee 


in analysis was made with such mutants as BB, bar-3, i and Dp. The 
relative amounts of red pigment are shown in terms of optical density at 
500 micrograms per milliliter per milligram of whole-body wet weight, and 
relative amounts of pteridine are shown in micrograms per milligram of the 
same. The red pigment in those mutants obviously decreases in direct 
relation to reduction in eye size, and corresponds to a. reduction in blue 
fluorescent substance (BFS) in the eye The amounts of IXP in the testis, 
however, do not differ from those in eee strains. These restlts suggest 
an intimate relation between pteridine metabolism and differentiation of 
eye tissue; but the presence of similar metabolites of pteridine metabolism 


Sy 


in the eye and in the testis, serving different biological functions, still 
remains a mystery. 


Takada, H. Migration of some The population-tube idea was developed 

Drosophila in population tubes. by Sakai (1956, DIS-30). According to 
him and his eee (1957), working 

with seven strains of D. melanogaster, the migration activity seems.to be 


of a genetic nature. There are two. kinds of migration in a population: 
one, called “random migration,” takes place as the result of random move- 
ments of individual flics; and the other, called “"nass migration," is 
caused by the pressure of population density. The present study deals 
with an analysis of migration in the following five species: virilis 
(Sapporo), funebris (Sapper) nigromaculata (Sapporo), ezoana (Raus), and 


melanogaster (Taisetsu Mt.). The flies, collected from 1957 to. 1958, were 
kept by random mating in vials in the laboratory for ten or more genera~ 
tions. fies 

The experimental eauinment consists of seven population tubes (illus- 
trated in the accompanying diagram), each, ercept tube "EZ," containing 
about 2 cm of cornmeal-molasses~agar medium with yeast at “the bottom. After 
flies had been kept for 12 hours in tube, i, the six empty tubés were con~ 
nected to it by vinyl-resin tubing. The test tubes were iliuminated as- 
shown in the accompanying sketch. Twenty-four hours later, the flies had 
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migrated to the other tubes. The experiment was repeated four times, at a 
sa ra) iu al Aa . c ROewen 
There were’ striking differences among species with regard to level of 


population density: mass migration occurred in virilis at a critical den- . 
sity of 50-80, in funebris at about 250, in nigromaculata at about 30» in 


ezoana at about 50, and in melanogaster at 40-50. The intensity of random 


nigration in Saar was 5.57% per day; in virilis it was 2.19%. It was 
observed that busckii was very active in random migration, whereas funebris 
usually showed weak activity in mass migration. The results seem to demon- 
strate that funebris has strong sensitivity in negative giotaxis and ‘weak 
in negative aggretaxis. ' 


As a rule, photokinetie migration in males and phototaxic plus photo- 
kinetic migration in females seem to b e responsible for the difference in 
behavior. -4 


p mati ne ee nr Fr at ET OEE | AR RENIN eS ae Ye A pet (vapors a ee ieee 
we at eds a en ~ ~ errr Ceneenne nr menenQe nem 
. 


Black Screen 


Takada, H., and nd Toyofukn, 7 us ‘Little has teen known about the hiber- 


Preliminary’ observations of the nation of drosophilid flies in 
behavior of Drosophilidae during Hokkaido. Field and laboratory 
the winter. observations were made by the writers 


in order to learn about the behavior 
of flies during the winter, Field observations in the University Botanical 
Garden, Sapporo, showed that the imagoes of D. auraria (A and B), D. 
nipponica, and Scaptomyza disticha survive. the winter « outdoors, fomming 


are oe 


colonies in the ground just beneath the snow. Observations were also made 
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of laboratory Pies of seven species kept outaoons in ‘special wooden eres 
from December, 1957 to April, 1958, Pupae of D. auraria (A) and D. nigro- ~ 
maculata, and imagoes of D. funebris, ‘survived the 1 winter, . whereas some 
other species died. in the” course of the experiment. 


Takaya, H.,'S. Kaji, and A considerable uate of Leuba in the 
I. Inouye. A-new hereditary — middle of the antérior margin of the 
Character of the compound “* -eompound eye were found to be Lost when 
eye in D. melanogaster. larvae of wild-type flies of an Oregon 


stock were fed with soybean powder or 
monosodium glutamate ‘(aixea es teh molasses or Pearl's iwedium). ,~ 
Either of the two media brceught about -the eye deficiency. The feeding was 
tested for different lengths of time and during different periods of larval 
life. Administration of the substances during the period. from 75: to:85 
hours after hatching seems to b e effective in producing the deficient eye. 


It was-found that the eye deficiency brought about by the treatment 
is a hereditary character. Inbreeding of these flies always produced pro~ 
geny with the same type of deficiency. Furthermore, in several successive 
generations of inbreeding the number of déficient rites and. the degree of 
the deficiency showed.a steady and gradual increase, although treatment 
with soybean powder cr monosodium glutamate was not repeated in later 
generations. The number of flies with deficient eyes always amounted to 
70%-90%: in- several generations of inbreeding. In later generations, no 
marked increase occurred, the percentage: values being less than 95% 
throughout 36 generations examined. The eyes of the remaining 5% were 
quite normal, at least in external appearance, Their progeny, however, 
always presented the same type of eye deficiency, with frequencies of a 
to 50%, the values varying in the different generations from which tested 
flies were taken. Increase in the degree of the deficiency was gradual 
and was accompanied by en increase in the number of deficient flies. There 
appeared, in several generations of inbréeding, flies whose compound eyes 
were entirely lacking on both sides on account of complete failure of facet 
formation. 


“In crosses of these deficient flies with wild-type flies of Oregon or 
Other stocks, eye deficiency was generally not vroduced in the next genera- 
tion; but segregation always occurred in the Fo. If the flies used in the 
crosses had a very high degree of the def ficic sncy, the character was repro- 
duced even in the Fy generation. We did not find any constant ratio of 
segregation of the character. The'ratios actually obtained in Fy and Fo 
generations showed great variation in the different cresses examined. There 
wes an apparent tendency, however, for flies with a higher degree of the 
deficiency to produce deficient progeny much more freauently than those 
with a lowér degree. ; "he 

A similar eye Geficiency, in‘a very slight degree, has been found 
among wild-type povulavious of Oregon and several other stocks, although” 
very rarely. These deficiencies of spontaneous origin showed the same mode | 
of inheritance as: ae deficiency experimentally brought ‘about through 
treatment with soybean powder or monosodium glutamate. 
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Tantawy, A. O.,.and M. Vetukhiv. - An- experiment was designed to test 
fffects of size on fecundity, +. the relation between wing-length and. 
longevity, and viability in> _ lifetime egg production of adult. fe- 
populations of D. pseudoobscura. _males, egg viability, and longevity 


in populations of D. pseudoobscura 
xept at different temperatures. The flies were from two populations (cages 
5 and 6) of D. pseudoobscura homozygous for the arrowhead gene arrangement 
in the third chromosome. These cages were maintained for two years at 25° © 
and 15° C, respectively. Samples of females selected for large, medium, and 
siuall wing length were kept at the same temperature as their initial cages, 
other samples at the reverse temperature. 


The relation between female size and lifetime egg production is shown in 
table 1. Each sample consisted of 30 females. These results indicate 


“<Table 1 

Temper- . Temper- 5 

Cage ature Size Egg pee ature Size Eeg pro 
(c) duction (Cc) - duction 

3 25° Large 33,948 15°. Large 60,642 
Mediun 24 5692 Mediun 35,226 

Small . 12,416 Small 21,666 

6 25° Large ° 33,837° | 15° Large 66 ,841 
Medium 15,360 Medium osyeee 

Small 14,432 Small 26 706 


oe nc 


clearly that the size of females has a definitely significant effect on their 
egg-laying capacity. Females kept at 15° C laid more eggs than those kept at 
25° C. The analysis of coefficients of variation for wing length and egg 
production indicates that the latter character is affected more by environ- 
mental agencies than the former. 


Table 2 shows the relationship between selection differential (S.D.) 
for wing length, average longevity, and average daily egg production per 
female. . Standard errors for means are also presented. The unit of measure- 
nent is 1/100 mm. The results indicate that higher average egg production 
is associated with higher selection differential for female wing length and 
with longevity. It is of interest to note that the original temperature of 
the population may influence egg-laying capacity. 


Phenotypic correlation coefficients between wing length and lifetime 
egg production indicate that these two characters are correlated to a highly 
significant degree. The correlations are: 0.5062 and 0.5401, and 0.2631 
and 0.3228, for females from cages 3 and 6, respectively, at 25° and 15°. 
There are also highly significant correlations between thorax length, lon- 
gevity, and egg production. Wing length has no effect on percentage of 
emergence and there is insignificant correlation between wing length and © 
percentage of emergence. Table 3 shows numbers of eggs cultured, numbers 
of adults hatched, and sex ratio for groups selected for large and small 
size. Lifetime egg production is given for ten females in each selected 
gcoup. The results indicate that percentage of emergence and sex-ratio 
devend on the genotypes of the parents rather than their phenotypes, The 
data of these experiments will be published soon. 
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: | Table 2 
. - “ Temper- | 
Age ature Stze S.D. + aoe sm. Average Daily Egg Average Longevity 
No. | ety «(.Production + S.By. +58.E.. (days) 
(C) ni — 
Seonntee odd Latee sd pee tates , ee att 1.41 57,31. 4.5.44 
| Medium. 2.83 4+2.22 14.78 + 1.2% 35.20 + 3.50 
ets pepiMa lly. om beh tutes ¢ 65 eee? tt kiwee 28.20 4.5.13 
6 25° Large Sete Pere, 20,98 °F Bo6e° 36.30 + 6.53 
Medium SPO ot beat sate Fie 35,185 4550 
Small -- 23,66-+ 3,44 10.53 + 1.08 31,55 + 9.88 
3 15° —s Large 21.67 + 2.50 15,03 + 0.76 119.12 + 6.50 
Mediun 6.04 + 8,10 1550 tena? 95.00 + 6.43 
Small ~~ 21.494 4 2.06 7.85 foe 85.45. 9.97 
6. 15° . large’... 26.144 2.58 17.82 4.0.81 .. .. 98.91 411.45 
Medium 6.554 4.42 15.18 $106 80.13.4.6426 
» Gna Lr =19 282 G.868 12.79 + 0.64 70,00 +10.69 
Table 3 
Cage ssi ln nits Total Lifetime No. Hatched s ee Sex 
No. +" eer ese er suction es ee ee Rati 
og (C) xaos : son Males...Females: uF Eas 
5 25° Tarbes 143712 Sy 002000 53293 69.97 SIAL 
Small 4,967. 1,642 1,800 69.29 52.29 
6 ooo Taree 11,279 3,969 4,207 Tooke eee 
Small 6,259 ee ee 70.09 . Sleds 
fe 15° Large A. .257 9,904 10,171 81.91 Shas 
. Small 7,944. Ss SIschE'G 405 ake 61.15 
6 phy Lar ze 20,842 828545 By B24 60.88 BOee 
Small 9,793 4,082 .4,097 83.51 50.09 
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*Percentage of females. 


,Salivary-gland chromosomes of D. ezoana, 
.a-new species of the virilis species 

) group irom Hokkaido, were compared with 
those of amir bhte:; Tne ged iay chramosomes of D. ezoana are charac- 
terized by -seven arms: two rod-shaped*arms, a larg @ V-shaped Garin.) a 
medium-sized J-shaped arm, and -dotLlike akerients thet ayparently aiffer 

from those of D. virilis. There is evidence that the salivary chromosomes 
of D. ezoana are Similar to: those of D. Ltt boraliis \(Ruropoen form of the 
virilis group). Eee 


Toyofuku. is Salivary-sgiland 
Chromosomes. “of De. eZOEnae 


Vite 
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Tsukamoto, M. A new metabolic It was reported in DIS-32 that D. ine 
pathway of DDT in Drosophila. _anogaster can metabolize DDT to a non- 
; “DDE derivative. The identification of 
this unknown metabolite has been successfully carried out. Results of paper 
and column chromatography show that the behavior of the metabolite is simi- 
ler to that of.a hydrol derivative of DDT, Kelthene /1,1-bis(p-chlorophenyl) - 
2,2,2-trichloroethanol/, The ultraviolet absorption curve of the metabolite 
also coincides with that of Kelthane. In alkaline condition the metabolite 
is converted into DBP (dichlorobenzophenone) and chloroform. The former can 
be detected by its absorption curve in ultraviolet regions, and the latter 
by the specific pink color with the Fujiwara reaction. From these evidences 
it has been concluded that in D. melanogaster DDT is metabolized not to DDE 
but to Kelthane. Such a metabolic pathway has not been known previously in 
either insects or mammals. 


Ulrich, Hans, and D. Bassand. . The relation between dosage and muta-~ 

Relation between dosage and tion frequency was investigated by our 
mutation frequency investi- — : new method: of X-raying uncleaved eggs 

gated by X-raying Drosoptila pS de of D. melanogaster. Eggs from a cross 
zygotes. ; of wild-type females with Muller-5 


males were collected in large numbers 
by means of an apparatus similar to the one described in DIS-27, p. 124. 
These eggs were X-rayed with 200 to 1400 r (50 kv, 10 Ma; target distance 
varied from 96 to 43 em so as to deliver the dose in 3 minutes) 10 to 20 
minutes after being laid. One minute before irradiation the eggs were 
placed in a small chamber with an air current, where they were kept during 
irradiation, Embryonic and postembryonic mortality was recorded. The sur- 
viving F, females (+/i-5) were mated singly to their F, brothers (+/Y), 
which likewise had been irradiated as zygotes. Hach Fo offspring should 
consist of +/+ and M-5/+ females, +/Y and M-5/Y males. Absence or a fre- 
cueney of less than 2.5% (as compared to the sisters of the corresponding 
phenotype) of either type of Fo males indicates the induction of a recessive 
lethal in one of the X chromosomes of the irradiated zygote from which the 
Fj mother in question developed. Hence in every Fo offspring two different 
irradiated X chromosomes were tested, 


The results of a large, number of experiments are summarized in the 
table. They show that the mutation freauencies induced by doses of 200 to 
1000 r agree fairly well with the assumption of a direct proportionality 
between mutation rate and dose, 


The number of surviving Fy adults was very small at doses higher than 
LOCO rz: at 1200 and 1400 r only a few X chromosomes’ could be tested even 
after irradiation of many thousands of zygotes. Therefore the laborious 
experiment was repeated several times with the 1400-r dose level. Ina first 
eroup of experiments the mutation frequencies were much lower than could be 
expected according to the direct~proportionality hypothesis. In a second 
group they did correspond to this expectation. It should be mentioned that 
in the second group the mutation frequencies in nonirradiated controls were 
higher than usual. There was a difference in experimental procedure between 
the first and the second groups of experiments. Since a very small number of 
larvae in the food is unfavorable to larval growth, the number of zygotes 
placed in one tube after X-raying was increased from 1000 in the first group 
to 5000 in the second one. If one assumes that females carrying a recessive 
lethal in one of their X chromosomes have a relatively higher mortality in 
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unfavorable ‘than in favorable conditions, the ‘resilting, selection effect 
could account for the lower ‘frequency of registered mutants in the first 
group of experiments. This question. will be. pursyed further. , 


On the whole, there ‘seems to-be ino reason so far’ +0 assume a red 
deviation of mutation frequencies from linearity. Dose levels higher 
than 1400 r could, e tested because beyond that mortality is nearly com- 
plete. _ The unusually high mutation frequencies recorded (QsZes, OeOtuSU 
1000 r) demonstrate that the Drosophila zygote hag very ‘high sensitivity . 
to the mutagenic action of X-rays. 


(Work supported by’ GARTERS Nationalfonds Zar F8rderung: wissenschaft- 
licher HORSOHDE ) 
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Ulrich, Hans, and F, Wtrgler. In preliminary experiments (DIS-30, 
Effect of anoxia on the fre- pe 155) we were able to.confirm the 
quency of mutations induced well known fact that the biological 


effects of irradiation depend on the 
presence of oxygen and oxygen tension: 
the mutagenic. action of X-rays on 
uncleaved D. melanogaster eggs was depressed by anoxia (produced bya _ 
nitrogen current) during & irradiation. In pursuit of this problem Fy. eggs 
from a cross of wild-type females by Muller-5 males were X-rayed with 200 
to 2000 r (50 kv, 10 Ma; target distance varied from.96 to 56.5' cm so as to 


by X-rays in Drosophila 
ZYZOLES.s . 


2 
deliver the dose within.3 neces 10 to 20 minutes after being laid. One 


minute before irradiation the eggs were placed in 4 small chamber with.a 
current. of pure.nitrogen, where. they were kept during irradiation. The 

expe rinents were performed: simultaneously. with the ones described, in the 
foregoing note (Ulrich and Bassand); that is, every day the same dose was 


as 
2 
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administered in air and in nitrogen (2000 r in nitrogen only) in order to 
obtain comparable results. Embryonic and postembryonic mortality was re- 
corded and the rate of sex-linked recessive lethals was determined by pair- 
mating surviving F adults (+/At-5 x “+/Y) and scoring for presence. or absence 
of either type of males (+/v or M-5/Y) in the Fo progeny. 


The table shows the summarized results of several experiments. ae 
the whole range of doses applied there was a direct proportionality between 
dosage and mutation rate. In nonirradiated controls the nitrogen-treated 
moiety had in general a somewhat higher mutation frequency than the portion 
exposed to an air current. At doses between 200 and 1000 r, nitrogen re- 


duces the mutation frequency to about 50%. Whether this is true also for 


levels of 1200 and 1400 r is not yet clear because of the variation in 
mutation frequency after irradiation in air mentioned in the foregoing note. 


(Work supported by Schweiz. Nationalfonds zur Fiérderung wissenschaft- 
licher Forschung.) 
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*See Varach, ,, end D, Bassand, foregoing note. 


Ursprung, H. Nonautonomy of the In this issue of DIS Glassman reports 
eye~color mutant bronzy (bz, that the mutant bz is an allele of 
1-64,.9, Fahmy, DIS-32). maroon-like (ma-1). He bases this 


conclusion on genetical and biochemi- 
cal evidence. Transplantation experiments (E. Hadorn, unpublished) have 
revealed nonautonomy in the mutant ma-l insofar as implantation of wild-type 
tissue into ma-l larvae normalizes the drosopterin content of the hosts and 
causes the formation of is oxanthopterin, which normally is absent in ma-l. 


‘In order to have another criterion for the possible allelism of man 

and bz, experiments were carried out to check:for nonautonomy in bz. For 
his investigation we used a vbz stock (orange eyes) kindly put: at our dis- 
posal by Dr. Glassman. When wild-type Malpighian tubules were injected into 
vbz larvae, the eyes of the adult sed definitely were altered towards red, 
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owing to an increase in drosopterins by comparison with uninjected controls, . 
as determined by’ the paper chromatogra phi¢ qethod of Hadorn and Mitchell 
(Proc. Natl. Acad. Sci. U.S. 37: 650-665). At the same tine the host 
testes contained isoxanthopterin, which is normally,absent in vbz. The 
control experiment (vbz Malpighian tubules transplanted . to vbz hosts) 
failed to reveal any influence of the implant on the pteridine. pattern of 
the host. In another experimental series we implanted bz.eye: Anilagen into 
wild-type. hosts. . The amount of drosopterins in these implants was defin- 
itely higher than in control implants (bz Anlagen transplanted into bz 
hosts) or in uninjected bz controls. Thus bz, like ma-l, is nonautonomous 
with regard to formation of drosopterins and. iso? canthopterin. | 


Zimmering, S. Presence of the Fy male QELSPEAD Es 5 from crosses of 
“normal allele of su-f_in the. ~  “y. f:=/sc8.Y¥.B° females by y v f car 
BS segment of sce?.Y.B°. . Ap males carrying a nowiia 1 Y chromo- 


i some, were phenotyoically yo ES 
car. That is, sc&.y. Be (Brousseau and he Brousseau; DIS-32), in 
addition to carrying y* and BS, also possesses the normal allele of su-f. 
Tests to determine whether su-f* was ene with the se? tip ina 
chromosome of type sc& showed that it was absent. It may be inferred, 
therefore, that the Be segment of sc&.yY. BS includes su-f*. 


This finding has provided a simple explanation of certain puzzling re- 
sults from the following experiment. From the mating of gamma-irradiated 
sc8 w/se?.¥.BS males with y w%4 females, phenotypically y BS females and 
y*? wit pSt males were recovered as exceptions from treated spermatogonial 
cells. These classes of offspring were presumed to arise from an exchange 
between some portion of yl, which carries Be, and the heterochromatic 
region near the left end of the se? x chromosome, with the subsequent 
recovery of the BY y~ X chromosome in an Fy, female, and of the Y chromo-- 
some, now carrying a se& tip on yb as well as the one already present on 

» in an F. male. However, exchanges between yl (unlike Y°) and the 
distally placed heterochromatin of an X chromosome of this type do not 
ordinarily occur. It would be expected that if they did occur, the conse- 
quences of such exchange would be that the free Y chromosome recovered 
from the exchange would nearly always lack fertility factors of yl, and 
that the deficient X chromosome would lack fertility factors of and 
nearly always have those of y+, In thet case, the yt wine Bot males, which 
would lack Yb fertility factors, should be sterile. Surprisingly, of 71 
such males recovered, 67 proved to be fertile. Moreover, as expected, 
males carrying the deficient X chromosome, when supplied with geV1l YY, 
which contains material covering the deficiency, are proving to be sterile. 
The exchange, therefore, probably occurred proximally to the BS marker but 
distally to the fertility factors of yh so that ae the necessary fer- 
tility factors normally present on Y remained associated with this arm 
despite its apparent involvement in an ancl eth x heterochromatin. 

In the light of the evidence indicating the presence of su-ft, known to be 
located in the most distal portion of the cncetnial heterochromatic region 
of the X, the simplest interpretation of all these results is that the ex- 
changes were between the large, distally placed heterochromatic portion of 
the sc3 x chromosome and a portion of X heterochromatin intercalated 
between the marker BY and the most distal fertility factors of yl. The 
finding by Dr. Muller that the Y chromosome carried by the fertile 

y* wht pSt males results in the kind of hairy-wing effect, observed when 
two se?.Y chromosomes are present in the male, supports the inference that 


oe | 


“se®, 
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this newly derived Y chromosome.is probably of the constitution se® ee ye 
These Y chromosomes will be tested to determine what proportion of. the 


exchanges occurred to the left and to. the right of sp-ft Pa 


“The method employed by Brousseau and Lindsley to obtain. the seoduttatsy 
Y.B° chromosome that was later used by Brousseau to make the se8.Y. BS ‘by 
simple exchange with a sc&.Y,bw* involved, as a first step, the. recovery of 
a BS cart yb, ys crossover product from an exchange between the proximal 
fragment of chromosome BS, marked with B® car, and Parker's xy-.y°, This 
origin indicates that the region containing au-t* was already present in. the 
yL.yS chromosome, distal to YL, was présent again in the derived B® cart 


wi. 
ye chromosome, and remained present after the deletion of the latter that 


yh, 
gave rise to the se8.y.B° chromosome. 
(Work supported by a grant to H. J. Muller and associates from the U.S. 


Atomic Energy Commission, Contract AT(11-1)-195.) 
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TECHNICAL NOTES 


Abrahamson, S. The Hoinicke _ We have recently installed the elec- 


commercial glassware washer trically heated Heinicke typhoon washer 
for Drosophila bottles and *. > ‘. InP Our laboratory. This small model 
vials. Ratios: .can wash and rinse 121 vials every 


% ie ie 10-11 minutes at 1759 F, and 25 bottles 
every 15-20. minutes’ at 190° F, including loading, unloading, and reheating 
time. In order that the machine may perform efficiently, however, the 
cultures are flushed with water after being autoclaved, and the contents 
(mainly food and céllucotton) are dumped. The machine washes the. glassware 
cleaner than can be Gone by hand, and saves time because the operator can 
perform other chores during the washing cycle. 


However, there is a bug in the machine's operations in addition to the 
Drosophila. When the bottles are heavily covered witn pupa cases, the 
cases lodge in the openings of the jets when the wash-water is Pecseted and 
prevent full washing efficiency. To obtain full washing efficiency the 
jets have to be cleaned after each cycle, which is time consuming and a 
nuisance. Dr. Kurt J. Heinicke, president of the company writes: "...we 
will experiment with a screen to be placed on top of the present debris 
tray to catch the pupa cases. This screen could easily be lifted out after 
each cycle and emptied. It would be easily accessible and its emptying 
would be a matter of seconds." If this modification proves successful I 
would have no hesitation in recommending this washing unit. 


Altenburg, E., and Ll. 5. : Mass cultures of flies grown in glass 


Browning. The vat method of vats (8 inches in diameter and 3 inches 
culturing Drosophila. high, with a layer of well-yeasted food 


about 3/4 inch in depth) yield large 
numbers of Sefeov ine (about 2000) when about 200 parents (100 males and 100 
females) of normal fertility and vigor are added to the vat. The vat is 
covered with a double layer of gauze held in place by a stout rubber band. 
A metal collar, 5 inches high, covered with gauze, is made -to fit snugly 
over the vat (see figure). The collar is slipped all the way to the base 
of the vat and serves as an over-all cover (its top being about two inches 
above the lower covering of gauze). This second covering prevents the 
escape of any flies that may have crawled as larvae through the first 
covering, and also fully protects the vat against contamination. As a rule, 
not many larvae crawl through the lower covering of gauze, and they do so 
only if there is overcrowding. Their number can bé reduced by reducing the 
number of parents. In eny event, none get through the second covering. 


Fresh yeast suspension is acded to the food on the third day. This is 
done after the parents have been etherized (by inverting the vat over a 
piece of towel paper saturated with ether) and the flies removed from the 
gauze onto which they fall. The parénts can then be used’ to start a fresh 
brood. On the ‘seventh day the vat is again examined and water is added if 
the food seems too dry. As many as ten broods at 3-day intervals can be 
made, the total yield from a vigorous stock being from 20,000 to 25,000 


flies °. ; ; ve eh 5 Sa ePuze 
je G.%. estie ant AS gauze - 
Ve ak wats 
\ collar 
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An inexpensive, A ctnnuetiestion of an ether iger re= 
"ported by Lloyd L. Arnold (Amer. 
Biology Teacher 19: 248-251) has 
proved very useful in the student 

and research laboratory. It consists of a polyethylene bottle of the type. 
used to dispense catsup, mustard, or salad dressing, which has a long (3-cm) 
pointed spout with a small latnnok 1 mm) hole in the end. The bottle is 
loosely packed with cotton, 5 ce of diethyl ether is added (sufficient for 
several hourst use), and the cap and spout are replaced. In use, the vial 
or bottle containing flies is gently inverted and the spout is carefully ~ 
inserted past the cotton plug; ether vapor is expelled into the vial or ~ 
bottle by pressing the sides of the etherizer. CAUTION: Remove spout | 
before releasing sides of the etherizer or the flies may be drawn into the 
etherizer. When the flies succumb they fall onto the cotton plug, which can 
then be removed and the flies shaken off for examination. The polyethylene 
bottles cost about: 25 cents (and are often thrown away by restaurants and 
housewives), and are virtually unbreakable. They require much less ether 
than most other types, and are adaptable to. almost any type of capbarians 
including the polyethylene population cages. 


Bennett, Jack. 
simple etherizer for classroom 


USE. 


Braver, Gerald. Orcein. Gurr's Orcein, recommended by B. M. 

; and H. Slizynski in their Technical 
Note in DIS-32 (page 171), may also be obtained from: ESBE Laboratory 
Supplies, 459 Bloor Street West, Toronto 4, Ontario, Canada. 


Burdick, A. B. Various A. E. Bell's gene da, daughterless, in 
uses for da. . D. melanogaster (DIS-28: 73) has two 
interesting uses that may be of value, 
By substituting dain different stocks containing pseudoalleles in the sex 
chromosome one can obtain females homozygous for daughterless, da/da, and 
transheterozygous for the pseudoalleles in question. These females will 
yield only male progeny, which then can be screened for recombination be- 
tween the pseudoalleles. In addition da is of value in mutation studies. 
f£, mating of XX females, homozygous daughterless, da/da, to irradiated males 
will yield only male progeny, carrying the. irradiated sex chromosome. This 
type of mating eliminates the necessity of sorting out the males from a 
lerge offspring consisting of both sexes, and it also results in a larger 
yield of males in a given bottle. 


Farnsworth, M. W. Procedures for Our work has entailed the spectro- 


the isolation of mitochondria from photometric assay of mutants for 


adult and larval Drosophila. enzyme activity, and it has been found 

a necessary to utilize isolated mito- 
chondria for this purpose. The isolation procedure may be helpful to others 
faced with similar problems. We have successfully isolated mitochondria 
both from larvae (second and third instar) and from adult thoraces by pro- 
cedures modified from that used by Sacktor with houseflies (J. Gen. Physiol. 
37: 343, 1954). 


Procedure for adults: Adults are isolated daily, allowed to feed in 
fresh food vials, and used three days after eclosion. Carbon dioxide © 
anesthesia is as follows. Chopped dry ice is placed in a stoppered sidearm 
flask. Rubber tubing ending in a glass tube is attached to the sidearm. 
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The © flies are Biase ite ‘empty ary Vials, ‘around 50 per vial, and the tube 
from -the . sidearm-flask ts’ inserted intq the vial, ~The TLLes are almost — 
‘immediately anesthetized, but should remain ‘in ‘contact with the COs for 
several minutes. They are then shaken onto a‘plate beneath the microscope 
and with forceps the heads and abdomens are removed. Even with lengthy 
exposure to C05, only about 20 flies can be handled at a time before re- 
covery from anesthesia, The thoraces are placed in approximately 1.5 ml 
_of ice-cold 0,25 M sucrose, contained in a small mortar which is kept in a 
bowl of cracked ice, ‘Usually 150 flies of mixed sexes are used. for an ex- 
periment. After the thoraces have been collected, they are ‘thoroughly 
ground in the mortar, A glass homogenizer can aa be used. After grinding, 
the brei is filtered under suction (a water pump is sufficient) through a 
pad previously moistened with the sucrose solution. The pad ts composed of 
cotton covered on either side with several layers of cheesecloth, the whole 
being placed in a small Buchner funnel. The filtrate is collected in a 
small sidearm flask pleced in a bowl of ice. The mortar ‘is rinsed twice 
with a total volume of around 10 ml sucrose, and the pad:is washed with 
another 20 ml sucrose solution. The filtrate is poured into a 40-ml1 
centrifuge tube and the flask rinsed with another 5 to 10 ml of the sucrose 
solution. ‘The filtrate is centrifuged twice in the cold at around 1000 X g 
to removes: yeast, nuclei, broken cells, and debris. After this step, the 
material is centrifuged at around 16, 600 X g for 15 minutes in the cold to 
precipitate the mitocnondria. The sucrose supernatant’ is then poured off 
and replaced with 15 ml ice cold 0.9% KCl. The mitochondrial pellet is re- 
suspended and recentrifuged. Three such KCl washes are carried out. The 
final precipitate is resuspended in an appropriate volume of 0.9% KCl 
(e.g., around 1.0 to 1.5 m1) and aliquots are removed for spectrophotometric 
assay and nitrogen or protein determinations. If relatively small cuvettes 
are used, the aliquots need not be greater than 0.1 ml:each, and. thus a 
number of runs can be made on the same sample. 


Procedure for larvae: In most respects, the procedure with larvae is. 
identical to that | given mn above. If times stages are desired, eggs are col- 
lected, and 24 hours after hatching the larvas are transferred to standard 
food in Petri dishes, approximately 120. per.dish. At the age desired, 
larvae are removed from the dishes, washed twice with distilled water and 
transferred to an ice-cold mortar containing around 1.5 ml sucrose solution. 
The subseauent procedure is the same as that outlined above. As a general 
rule, we use 150 third-instar larvae. (72 hours after hatching) per experi- 
ment. For second instar (48 hours after hatching), around 500 larvae..are 
required. 


Clifford Improved A S-quart thermostatically controlled 


Forbes, C ° 
method of preparing Drosophila electric saucepan makes an excellent: 
food. unit for preparing Drosophila culture 


medium. The unit used in the writer's 
laboratory has a detachable thermostatic element, so that the pan is. easily 
cleaned. The automatic control permits rapid: cooking of the medium without 
boiling over or scorching. The cost.of the pan with control.is comparable 
to that of a good hot polate of similar wattage and an aluminum pan. 


Gottschewsld, GoM. A syn~ : Eyes, that are normal by comparison with 
thetic medium for “tissue culture eye Anlagen growing in situ can develop 
of imaginal eye discs of the in vitro from explanted Anlagen of D. 


third instar. melanogaster. Imaginal discs, including 


Ce ener ee 


& 
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ring gland and bulbus opticus, were explanted from third-instar larvae. 
Shape and size of-the cornea, the diptic and neural apparatuses, the proto- 
cerebrum--particularly the lobus opticus with medulla externa and interna-~- 


and the chiasmata are normal. | 


The synthetic medium was composed of the following Pe ce 


Amino acids: 


a 


L-arginine 17,0 meg _Lehistidine 19.6 mg L-phenylalanine 20.0 mg 


L-cysteine 4.0 mg L-leucine 20.0 mg . L-threonine _ 12.0 mg 
L-cystine 0.3 mg L-lysine 14.0 mg L-tryptophan 2.0 mg 
Leglycine 1.2 g D-methionine 5.0 mg 

Carbohydrates: | 
D-glucose O.16 2 
D-mannose 0,16 g 
D-fructose 0.16 g 

Vitamins and Coenzymes: 
choline 0.5 mg pantothenic acid 0O.1 mg DPN 1.0 mg 
folie acid 0.05 mg. aneurine 0.05 mg TPN O,.5 me 
inositol O,.l mg lactoflavin 0.05 mg 
niacinamide 0,5 mg pyridoxine O.1 mg 

Purines and pyrimidines: 
adenine deoxyriboside 0.05 mg thymidine setheee ats 0.05 mg 
guanine deoxyriboside 0.05 mg adenosine triphosphate 0.5 mg 
uridine-5-triphosphate 0.05 mg RNA . 5.0 mg 
deoxycytidine diphosphate 0.05 mg DNA 5.0 mg 

0.05 mg 


deoxy-S-methyl cytidilic acid 


Peptides and proteins: 


glutathione 0,05 ¢ 
peptone OTE “2 


Minerals: 


Nac 1 


KCl 0S 2 


Yeast extract: 1.5 mg 


HO (double distilled): 100 ml 


pH: 7.0-7.2 


Hanks, George D. A. simple 
electrical device for counting 
two classes of Drosophila. 


glycyl glycine Co 
casein hydrolysate 0. 


0.5 © MgClo.6H,0 0.0 
NagiP04.5H,0 1.0 @  Ma50.7Hig0 0,05 


538 NaCooCHo 
g (sodium acetate) 5.0 mg 
CaClo.2Ho0 . we, me 


A counter consisting of a telegraph 
"bug" and two electrically operated 
counters has been used for several 
months in classifying sex. Flies may 


be classified accurately without being separated. A telegraph bug is an 
instrument made of a lever and two contacts: when the lever. is pushed one 
way, one contact is made (thus recording one count on the first counter) , 
and wnen the lever is pushed the other way the other contact is made 
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a theegraiag @ count on fie second counter. The counters may be. obtained 
from Herbach, and Rademan,’ Inc., 1204 Arch Strect, Philadelphia 7, Pa. ‘for 
$15.50 each. This system is highly recommended Por use when there are 
only two distinet classes to be counted.’ with a little practice one’ can 
make counts with’ speed and accuracy hardly matched by any other device. 


Newstead, Ninita. Xylol- _. Flies were bred in culture bottles 
hardening technique for . +, heavily inoculated with yeast. Pupae 
developmental study of whole- . collected while the.. puparium was still 
wing mounts. ve white were incubated in Petri dishes — 


: at 25° C.on filter paper. moistened 
with a thin suspension of yeast. At the desired time, pupae were fixed in 
100% alcohol for 10 minutes, hardened in xylol for 1/2 hour, rehydrated 
through descending concentrations of alcohol, arid dissected in water. The 
wing was then-stained in aceto-orcein for 15 minutes, dehydrated through 
ascending concentrations of aleohol,. cleared in xylol (3 changes, 5 minutes 
each) , and mounted in Canada balsam or: Euparel. It was found that harden- 
ing the pupae in xylol prevented disintegration when the puparium was. 
removed. a x ) Ts ; . 


Nicoletti, Benedetto. fn effi- We think it worth while to make avail- 
Cient method for . salivery-gland- able to other workers the method of 
chromosome Spepaxsd toes ; salivary-gland-chromosome squash pre- 


paration used: by J. Schultz, since it 
is not eigenen ly: to be found in the literature. We have routinely employed 
this method, with slight modifications, and have found thet it has many. 
advantages, particularly simplicity and reproducibility. 


The procedure is as follows: 


1) Dissect larvae (grown at 18° C on food enriched early in larval . 
life with extra yeast) in a drop.of Shen's solution~ on a siliconed slide. 


2) Transfer the glands’ immediately. into a drop of 45% acetic acid 
placed on the same slide. ‘Allow to remain for 1 minute, 


..°3) Transfer the glands to eres drop (2-3 mn in diameter) .of Tange 
acetic orcein® stain on the center of the slide, vandeleave \for tho stolis 
minutes. thd ; 

4) Place a siliconed coverslip (22 x 22 mm) over the preparation. 
Hold down with the tips of two fingers of the left hand. With a small 
rubber hammer tap the cover glass several times directly over the glands 
(we use the ball end of a toy ball-peen hammer obtainable from a dime store). 


&) Fold a .sheet.of bibulous paper closely around the slide and press 
well with. the thumb in a_rolling motion, being careful not to let the 
cover glass slip. ps ae , 


6) The coloration is complete after 24 hours, but the slides can be 
observed annotate ly to check the spreading of the chromosomes. » if. the 
spreading is not sut ficient, pressure may, be reapplied. Wrerosoepis 
examination and’ a eres are improved by phase contrast and green filter, 


The preparation can be maintained for several weeks without sealing 
owing to the low water content of the stain. If permanent slides are ° 


ill 
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desired, staining should be performed.on a siliconed coverslip; .the smearing 
is then "accomplished by inverting the coverglass on an unsiliconed, well-. 
cleaned slide. Use of an unsiliconed slide assures that the preparation 
will adhere to the slide when the coverslip is subsequently removed. ‘The 
final step. is to make them permanent by the dry-ice technique. 


The main advantages of this method are several. The use of a stain of 
low volatility prevents drying during the stain procedure and makes sealing 
unnecessary. The siliconed slides, being hydrorepellent, retain the solution 
as discrete droplets, facilitating dissection and staining. Furthermore, 
the silicone film greatly improves the spreading of the chromosomes. 


so we 


19 g NaCl, .42 @ KCl, .25 2 CaClp, 1 liter Hp0. 


= To make siliconed slides dip the clear’ ‘slides in ape ee G.E. SC-87 
Dry-Film Silicones for a few minutes, working under a hood. Then wash the 
Slides with, hot water and soap, rubbing each one to remove the greasy filn. 
ry with a clean cloth. The slides should appear as normally clean slides, 
though they will retain a molecular film of silicone that: makes them hydro- 
repellent. Siliconed coverslips can be made in the same way: to dip them 
in the silicon we use the holders described by R. C. von Borsteli and D. L. 
Lindsley, Stain Technology 39: 23-26, 1959. Siliconed slides and coverslips 
can be reused as long as they maintain their hydrorepellent properties. 


- 9 of by weight of powdered orcein in equal parts of 85% lactic acid and 
glacial acetic acid. . (Orcein Natural, C. T. Gurr Ltd., London, England.) 
(Editor's note: Also obtainable in Canada; see Technical Note by Gerald 
Braver.) 


4 Ww. K. Baker, DIS-26: 129, 1959. 


Rapaport, Sarah. An improved _, The repeated etherizing of flies, while 
etherizing cup. handling large scores, is simplified 


a by slight improvements on the standard 
etherizing cup. Hight to ten holes are bored in the upper third of the 
plastic cup (bottom up) with the aid of a hot wire (diameter ca. 1 mm). The 
holes allow slow air circulation into the cup, and the flies are kept alive 
and well etherized for a period of over fifteen minutes. If some stirring 
is observed through the transparent material of the cup, however, it:is 
possible to administer more ether without moving the cup. This is done 
through a large hole (diameter ca. 8 mm) in the center of the bottom of the 
cup, immediately above the cotton wool, gauze, or whatever absorbent is 
used. In this fashion flies can be kept alive and etherized for well over 
half an hour. The possibility of physiological or reproductive damage 
arising from prolonged etherization has not been investigated. When flies 
begin to stir during the scoring it is also very handy to cover them with 
the cup, before applying ether through the upper hole. 


Stevenson, Richard. A new Although the common 80- pound lara can 
bait--container for collecting is still considered one of the best 
wild Drosophila. containers for bait to attract wild 


species of Drosophila, we have en- 
countered some difficulty in preventing loss of the cans to pilferers in 
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easily accessible localities. We have adopted the 5-gallon fiber container 
in which ice cream is supplied to dealers. These containers are fitted 
with lids, are very light in weight, can be nested, and are relatively 
inexpensive, costing about 30 cents each. The average life of a container 
is about two months under field conditions but can be increased somewhat by 
applying shellac or paraffin to both surfaces. Any ice cream manufacturer 
can supply the containers in quantity. 


Strickberger, Monroe W. An A useful technique for preparing and 
improved salivary technique. staining salivary glands has been modi- 


fied from one used in Mainx's labora- 
tory (communicated through 0. Pavlovsky at Columbia University). The 
addition of lactic acid to ordinary aceto-orcein improves chromosome 
spreading ereatly, so that diagnosis of arrangements and inversions can 
be made with increased facility. In addition, slides can now be kept 
unsealed, at room temperature, for more than a week, and even longer when 
sealed with paraffin. So far, sealed slides kept at 199 C have remained 
in good condition for over two months. The concentration of lactic acid 
now being used for D. pseudoobscura preparations is 15%. The glands are 
dissected out in the aceto-orcein-lactic acid solution, placed in a drop 
of the same solution on a clean slide, then separated and squashed in the 
usual way. At the 15% concentration of lactic acid we are able to get 
nine glands under a regular coverslip (22 mm square) without any over- 
lapping. When the concentration of lactic acid is increased (to 25%, 50%, 
and 75%), the degree of chromosome spreading is correspondingly increased, 
a procedure useful for species with recalcitrant salivaries such as the 
willistoni group. We make 100 ce of the 15% lactic acid solution by dis- 
solving 1 gram of orcein (Gurr) into 51 ce of hot glacial acetic acid, 
adding 34 cc of distilled water and 15 cc of lactic acid (Merck 85%), and 
then filtering. The keeping quality of the solution is excellent. 
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